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Background and Purpose 

The Silos 1 and 2 Accelerated Waste Retrieval (AWR) Project resides in the Silos Project 
Division and is one of the first steps toward the remediation of Operable Unit 4 (OU4). 
Fluor Daniel Fernald (FDF) awarded a contract to the Foster Wheeler Environmental 
Corporation (FWENC) to transfer approximately 8,900 yd3 of K65 material from Silos 1 
and 2 to  temporary transfer tanks. The goal of this work is t o  separate retrieval of material 
from Silos 1 and 2 from the selection and implementation of a treatment alternative. 
Added benefits of the AWR Project include the reduction of radon exposure from the 
existing silos, the mitigation of the silos integrity issue, and acceleration of the Silos 
Project D&D activities. The FDF AWR Project Team will manage and oversee the FWENC 
Team in the accomplishment of the project in a safe, cost-effective, and timely manner. 

Project Description and Scope 

FERMCO (Predecessor to  FDF) Subcontract (FSC) 624, Silos 1 and 2 Accelerated Waste 
Retrieval (AWR) Project, was issued to  FWENC on February 26, 1999. Under the terms 
and conditions of this contract, FWENC is to design, construct, test, start-up, operate, and 
maintain a radon control system (RCS), a retrieval and transfer system, and a temporary 
storage facility for the Silos 1 and 2 residues. The project will involve standard slurry 
mining technology utilizing off-the-shelf equipment and materials. Work scope also 
includes on-site, full-scale mock-up testing of the FWENC's systems; using Silo 4 with a 
benign, non-radioactive surrogate (identified. as the AWR Surrogate) that simulates the 
physical characteristics of the Silos 1 and 2 material. FWENC will utilize Greater Cincinnati 
Building Construction Trades Council (GCBCTC) labor to  construct needed systems and 
facilities, and FAT&LC labor to  start-up, operate and maintain the AWR Project systems 
during the residue removal and transfer from Silos 1 and 2 into the Transfer Tank Area 
(TTA). Once Silos 1 and 2 are emptied, FWENC will perform gross decontamination of the 
silos and silos area before turning over the area and demobilizing from the FEMP. 

< 

FDF, under the Facilities and Integration work scope, will maintain the TTA in an interim 
storage mode until a final remediation facility is ready t o  accept and process the Silos 1 
and 2 material for final disposition. The RCS will operate throughout the AWR Project, the 
post-AWR standby period, and it is anticipated that the RCS will also support the final 
remediation facility. 
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AVAILABLE TECHNICAL DATA 0 
This section provides the technical data that is available and applicable t o  the design 
process for the AWR Project. This section includes a characterization of K-65 material, 
details of radon emanation from the K-65 silo material, descriptions, and history of the 
silos, descriptions of previous remediation work, characterization of the FEMP site, 
characterization of the site infrastructure, and results of supporting pilot studies. 

Characterization of K-65 Silo material 

The K-65 material found in Silos 1 and 2 was originally transferred there in slurry form. 
The slurry eventually settled and formed t w o  layers: a layer of settled solids (the K-65 
material) covered by a layer of the slurry liquid. To remove the layer of clear liquid 
following settling, the silos were equipped with a series of decant ports. The decant ports , 

for the silos were valved into a pipe that led to  the 9000-gallon carbon steel decant sump 
tank. 

A summary of the K-65 material characterization data gathered to  date can be found in 
Appendix A of Fluor Daniel Fernald's (FDF's) Technical Requirements Document (TRD) 
titled Silos 1 and 2 Accelerated Waste Retrieval (A WRI Project. 

Radon Emanation from the K-65 Silo Material 

The K-65 material in the silos is only moderately radioactive. However, the handling of this 
material presents significant health, safety, and environmental issues. The reason for these 
issues is the constant production of Radon-222 from the decay of Radium-226 in the K-65 
material. Given that the silos have a combined inventory of approximately 4000 curies of 
radium and that the concentration ranges from 300 t o  900 nanocuries per gram, . 
containment and treatment of radon involves high concentrations of radon in significant 
volumes of air. Appendix D of the TRD presents a summary of the radon emanation 
characteristics of the K-65 material. 

Description and History of the Silos 

The silos were designed by Preload Engineering, Inc., and constructed by Catalytic 
Construction Company between 1951 and 1952. The silos have an approximate 80-foot 
inside diameter, a 27-foot height next to the wall, and a 36-foot height t o  the top of the 
dome at the center of the silo. The walls are 8 inches thick and were cast in place with 
4500-pounds-per square-inch concrete. The walls are wrapped on the outside surface with 
pre-stressed steel wires and covered with l-inch-thick GuniteTM. The wall is tied to  the 
floor and dome with reinforcement steel. The dome is 8 inches thick near the edge, 
tapering t o  4 inches thick at the center. It was cast in place with 4500-pound-per-square- 
inch concrete. Dome reinforcement consists primarily of welded wire mesh. The floors of 
the. silos are constructed of 4-inch-thick reinforced concrete. Relevant drawings of the 
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silos, silo domes, the silo superstructure, and ?he decant sump system =:e available. 
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The silos were equipped with a series of valved decant ports. These decant ports were 
used to separate the K-65 material from the slurry used to originally transport the material 
to the silos. The ports were arranged in two  vertical lines located on diametrically opposing 
sides of each silo. Each vertical line contained 25 ports---making a total of 50 ports per 
silo. The two bottom decant ports on each silo are 1 foot from the silo bottom. The 
remaining-48 ports are located -at 6-inch intervals. - 

0 

The decant ports for the silos were, at the time of the filling, each valved into a pipe that 
led to the 9000-gallon, carbon-steel decant sump tank. The decant sump tank is located 
between the silos at  a level below the base of the silos to  allow for gravity drainage. 

A t  the bases of the silos, at  the original ground surface, are skirts drains used to contain 
any seepage through the walls of the silos or leakage from the decant ports. These shirt 
drains directed any collected water through a concrete pipe trench to  an in-ground 
concrete-lined sump located adjacent to the Drum Handling Building formerly located 
between Silos 2 and 3. 

Beneath the floor of the silos is a drain system. The drain system consists of a'2-inch 
slotted pipe in an 8-inch gravel layer. The gravel layer overlays a 2-inch thick layer of 
asphaltic concrete that, in turn, overlays a 17-inch-thick layer of compacted clay. The 
drain system is connected to the decant sump tank, which collects any liquids seeping 
through the base of the silos. Detailed drawings showing the interconnection of the drain 
system and the silo foundation are available. 

Descriptions of Previous Remediation Work 

Previous remediation work includes: (1 ) the creation of a BentoGroutTM cap over the K-65 
silo materials to reduce radon gas emissions, (2) the creation of berms to  improve 
structural integrity of the silos, and (3) the use of dome covers to improve structural 
integrity and to control the escape of radon gas. 

The BentoGroutTM CaD 

In November of 1991, approximately 730 metric tons of BentoGroutTM and water slurry 
were pumped into Silos 1 and 2 to create a BentoGroutTM cap over the K-65 material 
inside. The purpose of the BentoGroutTM cap was to  reduce or control routine, low-level 
emissions of radon from the silos to the maximum extent practical. In addition, by 
reducing or controlling the radon gas inventory in the silos, the catastrophic failure of a 
dome would not result in a significant release of radon gas to  the environment. 

The BentoGroutTM used in this remediation work is a proprietary product of the American 
Colloid Company. The product contains the sodium form of bentonite clay and several 
inorganic additives. When dry, BentoGroutTM is highly hygroscopic. . . - I  

The BentoGroutTM slurry that was originally pumped into the silos contained between 25 
and 32 weight percent solids. The slurry remains workable for approximately 45 to 60 
minutes after its initial preparation, and then it sets up to form a gelatinous mass. As it 



dries, it becomes thicker and develops a consistency similar to  peanut butter. The surface 
layer (perhaps the first 6 inches down) of each BentoGroutTM cap is now likely t o  be 
somewhat dry, cracked, and stiff. This surface layer contains approximately 50 weight 
percent solids. Below the surface layer, the BentoGroutTM is likely to retain its original 
gelatinous consistency and contain approximately 25 to  35 weight percent solids. 

In Silo 1, at the center the BentoGroutTM cap is approximately 2 6  feet above the silo floor. 
Next to the silo wall, the top of the BentoGroutTM cap is approximately 26.5 feet above the 
floor and only a few inches below the top of the silo's inner wall. Because of the surface 
contour of the underlying K-65 material, the thickness of the BentoGroutTM cap varies from 
0.5 feet to  3.5 feet. The thickness of the cap averages approximately 2 feet. A t  the center 
of the silo, the thickness of the BentoGroutTM cap ranges between 0.5 feet and 1.5 feet. 
Next t o  the silo wall, the thickness is as much as 3.5 feet. Silo 1 contains approximately 
3280 cubic meters (1 15,900 cubic feet) of K-65 material (both residue and discrete 
objects) and approximately 360 cubic meters ( 1  2,600 cubic feet) of BentoGroutTM. 

In Silo 2 a t  the center, the BentoGroutTM cap is approximately 26 feet above the silo floor. 
Next t o  the silo wall, the top of the Bento Grout cap is 21 t o  22  feet above the floor. The 
thickness of the BentoGroutTM cap is a minimum of 0.5 feet at the center of the silo and a 
maximum of 3 feet near the wall. Silo 2 contains approximately 2840 cubic meters 
(1 00,400) cubic feet) of K-65 material (both residue and discrete objects) and 
approximately 31 0 cubic meters (1 1,100 cubic feet) of BentoGroutTM. 

BERM CREATION 

In 1964, large areas of spalling (i.e., exfoliation) occurred on the exterior surface of the 
silos, particularly on Silo 2. Prestressed wires on the outside of the silos were exposed to  
the weather and corroded. Remediation of the silo's exterior surfaces was initiated. The 
exterior surfaces were patched with a 0.75-inch-thick coat of cement mortar, and a 
waterproofing was applied. 

Then, a berm embankment was built (1) t o  surround the silos walls and provide weather 
protection, (2) to  reduce tensile stresses that had developed within the walls, (3) t o  reduce 
radon emissions, and (4) to  increase shielding against penetrating radiation. The berm was 
originally constructed in 1964 on a slope of 1.5 t o  1 (H: V). In 1983, the slope was 
subsequently modified to  3 to  1 (H: V) to reduce soil erosion. 

The soils used in the original 1964 construction of the berms were surface soils and 
underlying clays removed from an area directly south of the concrete trench and north of a 
small drainage ditch running parallel to  this trench. The soils used in the 1983 modification 
of the berm slope originated from t w o  locations: the area of the Biodenitrification Surge 
Lagoon and a borrow area west of Pit 5. No surveys were performed by site personnel to  
determine the potential presence of radiological contamination of these soils before 
excavation and placement in the berms. 

Before creating the silo berms in 1964, the decant pump was disconnected from the sump 
tank, but the drain system remained intact. The decant pump transferred collected liquids ': 
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in the sump into the drain system. Access t o  the sump tank was maintained by placing a 
30-inch diameter corrugated metal pipe from the sump t o  the surface of the berm. This 
corrugated metal pipe extended upward approximately 33 feet. The berm soils were 
placed around this pipe as the berm was built up around the silos. 

DOME COVERS 

0 

In January 1986, t w o  load-spreading dome covers, 30 foot in diameter, were installed t o  
span a deteriorated portion of the concrete domes of the silos. The dome covers were 
installed so that the radon gas at the top of the silos would be confined in the event of a 
dome collapse. The covers are self-supporting and sit on a rolled plate-steel skirt. The 
covers are constructed of structural steel beams that support 0.75-inch-thick plywood 
sheeting that is covered with a weatherproof membrane. 

The dome cover, however, increased the stresses in the existing concrete structure. And, 
the dome covers were not designed t o  be airtight. Therefore, the dome covers would not 
contain the radon in the event of a dome collapse. 

In 1987, the silo domes were covered with a 3-inch minimum thickness layer of rigid 
polyurethane foam and then topped wi th  a 45-mil membrane. 

FOAM INSULATION 

The 1987 foam seal had lost its seal in several areas due to  shrinkage, damage or other 
work activities. Radiological surveys of the dome surfaces indicated raised levels of radon 
concentrations in the area. A maintenance action was initiated t o  repair 28 areas identified 
on both silos ranging in size from approximately 2 inches in diameter to  a 1 1 2  inch x 9 6  
inch rectangle. An encasement system was designed t o  safely seal the identified areas 
and provide long term protection that is airtight, seamless, waterproof and impact 
resistant. Application of the encasement material began first on Silo 2, May 26, 1999, and 
was completed June 4, 1999 on Silo 1. Over 420 square feet of area on both Silos was 
sealed upon completion of this activity. 
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SITE PREPARATION 

The following activities constitute the site preparation phase for the AWR 
project. Along with the description of the activity is a reference t o  the 
drawing or other document giving further details relative t o  that activity. 

Set up office trailers and construction facilities. 
{ Drawing 05FMD010 Misc. Facilities General Arrangement ) 

Erect erosion controls and temporary fencing. 
{Work Areas 1 & 2  and‘3&4 from Stormwater Drainage Calculations, 
Drawing 11 FCDOOS Silo Waste Retrievel System Erosion Control Plan 
Ph I, 
Drawing1 1 FCDOl OSilo Waste Retrievel System Erosion Control Plan 
Ph 2 A&B 

Build access roads and gravel parking areas. 
{Drawing 06FCD001 Support Facilities Grading Plan Trailer Layout ) 

Run site utilities. 
{Drawing 5 1 FMDOOl Potable/Domestic Water System Process Flow 
Diagram Make-up Water, 
Drawings 61FCD001 and 2 Sanitary Sewer System Layout Plan, 
Drawings 5 1 FCDOOl and 2 Domestic Water System Underground Layout 
Plan 
Drawing 05FCDDO13 Misc. Facility Tie-in Locations} 

Install facilities for storm water management. 
{Drawing 66FCD001, Storm Water System Overall Drainage Plan, 
Drawing 66FCD006 Storm Water System Misc. Details Sheet 1 } 

Perform site grading and prepare laydown areas. 
{Drawing 05FCDO14 Misc. Facility Site Space Allocation } 

Perform excavations and prepare subgrade for foundations. 
{Drawing 12FCD002Transfer Tank System Excavation Plan 
Drawing 12FCD003 Transfer Tank System Site Layout Plan} 

Install gravel, vapor barriers, and mud slabs for foundations. 
{Drawings 12FCD-005-7 Transfer Tank System Cross Sections Sheet 1 
to  3 } 



. 

0 Install pre-cast sumps, reinforcing steel, embedded items, piping and 
grounding related t o  the foundations. 
{Drawing 12FSD103Transfer Tank System Sample Building FDN 
Embedded Plates, , 
Drawing 20FSD05 1 Radon Control System Air Handling Building Base 
Slab Embedded Plates} 

0 Perform demolition of the existing enclosure on bridge over Silo 4. 
{ Drawing 10FSD001 Full Scale Mockup System Silo 4 Bridge Structure 
Equipment Room Demolition } 

0 Perform upgrades of structural steel bridging over Silo 4. 
{ Drawing 1 OFCD003 Full-Scale Mockup System Silo 4 Cross Section, 
Drawing 1 OFSD002 Full-Scale Mockup System Silo 4 Bridge Structural 
Equipment Room Demolition} 

0 Place concrete mat foundation for the TTA/RCS/Sampling building. 
{Drawing 12FSDO10 & 01 1Transfer Tank System Concrete Slab, Sheets 
1 &2, 
Drawing 12FSDO16 Transfer Tank Area System Base Slab and . 

Foundations Sections and Details, 
Drawing 12FSDlO2 Transfer Tank System Sample Building Foundation 
Plan, 
Drawing 12FSD1 1 0  Transfer Tank System Sample Building Foundation 
Section, 
Drawing 20FSD005 Radon Control System Carbon Bed Building 
Foundation Plan, 
Drawing 20FSDO14 & 15 Radon Control System Carbon Bed Building 
Foundation Section View, 
Plan Drawing 20FSD050 Radon Control System Air Handling Building 
Foundation, 
Drawing 20FSD065Radon Control System Air Handling Building 
Foundation Section View} 

' 
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1 .O INTRODUCTION 

This Environmental Control Plan (ECP) describes the methods and controls that are to be 
incorporated into the design and operation of the Accelerated Waste Retrieval (AWR) Project to 
minimize the impacts of project activities on the environment. These methods and controls, as 
described in Section 2.0, are intended to minimize the environmental impacts of air emissions, 
dust, wastewater, storm water, erosion, and secondary waste generation resulting from AW R 
Project activities at the U.S. Department of Energy (DOE) Fernald Environmental Management 

\' - I - .-- . 

AWR Project activities are to be performed in compliance with applicable environmental laws 
and regulations. These laws and regulations, at both the federal and state level, have been 
incorporated into Applicable or Relative and Appropriate Requirements (ARARs) for the AWR 
Project. This ECP describes the design and operational control strategies used for the AWR 
Project to ensure compliance with these ARARs, as well as the FEMP functional area 
requirements for environmental protection (EP) and environmental restoratiodwaste 
management (EW). Compliance with ARARs is summarized in Section 3.0, and compliance 
with EP and EW functional area requirements is summarized in Section 4.0. 

Overall FEMP site environmental monitoring is performed by Fluor Daniel Fernald (FDF). Data 
or information collected by Foster Wheeler in performance of the AWR Project environmental 
control activities, as described herein, are to be made available to FDF for support of the FEMP 
site environmental monitoring efforts and for assessing compliance with the project ARARs and 
FEMP functional area requirements. Information is to be provided to FDF from Foster Wheeler 
via the interfaces described in the Project Management Plan, Document No. 4071 0-624-P621- 
01, for the AWR Project. 

Contract NO. FSC 624 OC"OQ46 . September 27. 1999 
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This section describes the various methods and controls to be incorporated into the design, 
construction, and operation of the AWR Projeot to minimize the impacts of project activities on 
the environment.. These impacts are mitigated through the use of controls associated with air 
emissions, dust, wastewater, storm water, erosion, and secondary waste generation. 

2.1 Air Emissions Control 

Air emissions are controlled for the AWR Project by the Radon Control System (RCS). The RCS 
system is designed40 operate at a negative pressure. Downstream of the carbon beds most of 
the radon will have been removed so that leakage, if any, will be air suitable for discharge 
through the stack. 

lsokinetic sampling, monitoring, and recording of stack exhaust shall be performed in 
compliance with Title 40 of the Code of Federal Regulations (CFR), Part 61, Subpart H, and 
DOE Order 5400.5, Section IV.6.B. A stack monitor provided in the horizontal run of duct is 
located between the high efficiency particulate air (HEPA) filters and the stack. The HEPA 
filters are designed to remove 99.97% of particles with an aerodynamic diameter of 0.3 microns. 
A sufficient length of straight duct is provided downstream of the HEPA filters to ensure that the 
distribution of any remaining particulates in the stack is uniform. The monitor consists of a 
probe assembly and a sampling and monitoring rack. The probe assembly fits into the stack 
and has the capability for measuring stack flow and for withdrawal of an isokinetic sample. The 
sample rack includes redundant sampling pumps with automatic switch-over, a flow controller 
that matches the flow rate in the sample nozzle with that in the duct, and a coincidence counter 
for analyzing the radiation from the sample collected on a filter paper. The air stream that flows 
through the filter paper is directed through a continuous radon monitor that measures the 
concentration of radon in the stack effluent. Analytical instruments provide for separately 
distinguishing radon daughters from other alpha and beta emitting radionuclides. 

Monitoring data is collected and analyzed by a local computer, then transferred to the AWR 
Control Room for display and recordkeeping. Alarm circuits are available to alert the AWR 
Control Room operator if an out-of-specification condition exists in the stack. The radon monitor 
has an alarm setpoint established to maintain radon as low as reasonably achievable (ALARA). 
Operating controls for the entire system are included in the AWR Control Room. These controls 
allow for the shutdown or start-up of any piece of equipment in the RCS. More detailed analysis 
of emissions from material handling and process equipment is described in the Environmental 
ALARA Report for the AWR Project (Document No. 4071 0-624-P622-1 OB). 

2.2 Dust Control 

The spread of fugitive dust is controlled during the construction and operation of the AWR 
Project facilities in compliance with applicable State regulations for restricting emissions of 
fugitive dust [Le., Ohio Administrative Code (OAC) 3745-17-081 and the FEMP fugitive dust 
control requirements. The FEMP requirements include the development of a Fugitive Dust 
Control Plan for the AWR Project (Document No. 40710-624-P6455-01), which is to be 
prepared and provided to FDF 30 days prior to construction for compliance review. 

The Fugitive Dust Control plan addresses the reasonably available control measures, such as 
wetting with limited amounts of water or other suitable dust suppression chemicals, that are 

f \~sers\docrnde5ilo~l2\cdp\delive~cplan0 doc 2 Contract No FSC 624 
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necessary to prevent loose soil particles from becoming airborne in moderate to heavy winds, 
and thereby creating, fugitive dust problems at the site. The potential for fugitive dust is the 
highest during soil removal, staging, stockpiling, and transporting activities associated with the 
AW R Project. Demolition activities can also generate fugitive dust. 

0 
The Fugitive Dust Control Plan is to be prepared in accordance with the FEMP Requirements 
Manual (RM) - 0047. As described in RM-0047, Project personnel shall proactively suppress 
dust releases from field activities by applying Best Available Technology (BAT) dust control 
(such as the application of water, dust suppression agents, or other appropriate methods 
approved by appropriate FDF personnel) and/or implementing BAT work practices at the 
beginning and during field activities. 

BAT dust controldwork practices to be implemented must be approved by the Ohio 
Environmental Protection Agency (OEPA). Some BAT dust controVwork practice strategies 
include: 

Apply water or other dust suppression or crusting agents in sufficient quantity to 
prevent dust generation but limited so that the application does not result in migration 
of the agent beyond work area boundaries, ponding, or disruption of other portions of 
work. 

As soon as fugitive dust emissions are visible, BAT dust controls andor work 
practices must be implemented or increased. 

If the standard is exceeded, all mechanical dust-generating activities in the observed 
area must cease immediately. An increase of BAT dust controls and/or work 
practices needs to be implemented to bring the fugitive emissions to, at.a minimum, 
below the standard during dust-generating activities (including wind erosion). 

Some BAT dust controls and/or work practices include: , 

Application of dust suppression materials approved by appropriate FDF personnel 
such as: water, resin, or equivalent combination of surfactant or crusting agents. 

Minimize the amount of unnecessary traffic in and around field activities. 

Limit speed of vehicles or equipment to 15 miles per hour or less during operation. 

Reduce rate of excavation. 

Minimize the height of drop during loading and unloading. 

Change method of excavation/transport (e.g., from a front-end loader dumping into a 
truck to a self-propelled pan). 

Apply appropriate dust suppression agents such as water or surfactants, to the 
materials being transported by truck load beds to ensure the transported materials 
will not become airborne. Cover truck load beds when transported materials are still 
likely to become airborne. 

Contract No FSC 624 
September 27. 1999 
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Apply dust suppression agents such as surfactants or crusting agents to storage 
piles. 

0 Wheel wash at the point of origin prior to entering any defined paved or unpaved 
roadways. 

Remove clods, clumps, tracks, or visible deposits of soils, mud or other materials 
that could readily become visible fugitive emissions from paved and treated unpaved 
roadwaydparking areas. Apply appropriate dust control measures to suppress the . . . .  ! . . . . . . . . . . . .  _- .  .a1 r .. -- ,-_. .... ..._.. - 1  - .~ - _ _ _  

I - . - -  U ' '  
~ . . .  _. .... - . .  '-. . . - --. .. .-.. . .  . , - - .... - . . . . . . . . . . . .  

_., . .  

0 Apply appropriate dust control mechanism such as water or surfactants to the 
materials being transported by truck load beds to ensure the transported materials 
will not become airborne. Cover truck load beds when transported materials are still 
likely to become airborne. 

In addition, AWR Project field activities should be continuously observed by project personnel 
for visible emissions. The number of pieces or type of dust suppression equipment in operation 
controlling visible dust emission in a designated area will not preclude stopping project field 
activities in that area. Personnel should be on-call during non-work periods seven days per 
week, including holidays, to respond to the generation of visible dust during off-hours. 

Mechanical dust generating field activities in an observed area shall cease immediately if a 
fugitive dust standard or site-specific limit is exceeded for that observed area. An increase in 
BAT dust controls and/or work practices needs t o  be implemented to bring the fugitive dust 
emissions to, at a minimum, below the standard or limit during dust generating activities Q . (including wind erosion). 

2.3 Wastewater Control 

Water shall be added to the silo waste in order to transfer the waste to the Transfer Tank Area 
(ITA). A settle decant process allows for the reuse of water used to transfer the waste to the 
TTA storage tanks and minimizes any wastewater discharge to the FEMP Advanced 
Wastewater Treatment (AWWT). Water used in decontaminating the waste retrieval equipment 
drains to the waste retrieval system and is sent to the I T A  storage tanks and processed 
similarly. AI1 waste retrievalhransfer system components are provided with secondary 
containmentkontrol features to preclude environmental releases. . 

In addition, liquids condensed from the gas steam generated at the RCS will be transferred to 
shielded hold-up tanks, held for up to 40 days for radon decay, and returned to the waste 
retrievalltransfer system for reuse or pumped to the AWWT. Water required to be pumped to 
the AWWT is first sampled, analyzed, and radiologically surveyed to meet the waste acceptance 
criteria (WAC) of the AWWT (see Exhibit 2-1) prior to pumping. This characterization ensures 
that the wastewater does not exceed the parameters specified in Exhibit 2-1. 

As a contingency, if the wastewater characterization indicates that the wastewater stream does 
not meet the AWWT WAC, then pretreatment of the stream using ultra-filtration is performed. 
Water is then resampled to confirm that it meets the WAC. If the wastewater still exceeds the 
WAC, then additional .treatment using ultra-filtration and/or ion exchange processing is 
performed. The wastewater may also be recirculated through the TTA system. The water is 
then resampled to confirm that it meets the WAC. 

f.\users\docrndel\silO- 1 2\cdp\deliver\ecplanO,dcc 
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. Exhibit 2-1: Wastewater Acceptance Criteria for AWR Liquid Discharge to AWWT 0 

2.4 Storm Water Control 

The existing site-wide S t o p  Water Pollution Prevention Plan (RM-0039, Rev. 0) describes the 
current management of storm water within the project site. The AWR Project area is contained 
within two drainage watersheds. The following paragraphs describe the existing and proposed 
storm water control measures at the ,AWR Project site to ensure the segregation of 
uncontaminated and contaminated storm water. 

Existing-A perimeter channel was constructed around the four silos in the early 1990s, as part 
of the Comprehensive Environmental' Response, Compensation and Liability Act (CERCLA) 
Removal Action No. 2 (Waste Pit Area Runoff Control). The perimeter channel consists of a 
combination of small rectangular concrete channels, concrete curb, grates, and pipes. The 
perimeter channel leads to a concrete sump with a capacity of 350,000 gallons, which is located 
1,000 feet west-northwest of the silos. This concrete sump also receives drainage from the 
waste pits to the north. A 12-in. main leads from the concrete sump into the Bio-Surge Lagoon, 
which is the first treatment step in the process of handling potentially contaminated storm water 
throughout the FEMP site. 

Areas not surrounded by the perimeter channel drain to the south into an unnamed tributary of 
Paddy's Run, which is National Pollutant Discharge Elimination System (NPDES) outlet STRM 
4005, and drains a total of approximately 78 acres. A few culverts cross the southern perimeter 
road and discharge storm water to the unnamed tributary. 

Proposed-AWR Project activities do not change or move the drainage divides for both 
watersheds. Erosion and siltation in the concrete channels is to be prevented. Erosion mats 
and silt fences are to be used extensively with efficient grading and loading emphasized. The 
perimeter road functions as the outer limit of operations. Some culverts, foundation drains, and 
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french drains are necessary to control storm water for the TTA process area. Rainfall should 
not directly contact the TTA process area since it is equipped with a roof and gutter system to 
preclude such contact, and therefore, contaminated storm water is not anticipated. 

The following sections describe the best management practices (BMPs) to be used during the 
construction and operation of the AWR Project Facilities. These BMPs include employee 
training, good housekeeping procedures, spill prevention and control countermeasures, and 
inspections and recordkeeping, as described in the following paragraphs. In addition, storm 
water'and erosion controls are shown on the Storm Water Drainage Plan, Document No. 4071 0- 

Ohio Department of Natural Resources (ODNR) Rainwater and Land Development Plan. 
, _ .  _, r -  +- -+ - -AT  c-c-:J:-e ;- ?L- - - ?  p . - - A - - l -  I - -  .. . # - - - - A  necn-,, I,.. L)_.- ?I - . -  I---:--: - 1 -  _ .  .. . . . . .  . . . -  .... . .  - _ .  . .  a . d - 6  . . , . _ .  . . _  . .  

2.4.1 Emplovee Traininq 

Construction personnel receive appropriate environmental and safety training based on their job 
requirements. Environmental awareness is raised by issuing periodic bulletins concerning such 
topics as spill control. Supervisors are responsible for providing on-the-job training with respect 
to hazardous materials handling and company environmental policy. This training is 
documented and records are kept onsite. 

Work being performed on the AWR Project is required to comply with the environmental policies 
of the FEMP site. In addition, site personnel are to perform the work as specified in the 
applicable certified for construction (CFC) drawings and construction specifications. 

Earthwork operations and general construction personnel are subject to normal industrial 
hazards, and therefore, appropriate precautions are to be taken. Employees are to be trained to 
follow appropriate Occupational Safety and Health Administration (OSHA) standards with regard 
to fall protection and trench safety. 

0 
2.4.2 Good Housekeepina Procedures 

Good housekeeping procedures,are to be observed by personnel at the project site. Paper trash 
and, refuse are to be managed on a daily basis. No unpermitted wastewater of any type are to 
be discharged on-site. Trucks hauling material are not to be overfilled and loads are to be 
covered to minimize dust generation. Loose debris are to be contained within the vehicles to 
prevent littering of highways and haul roads. 

Fueling operations are to be conducted so that fuel/oil releases are minimized and cleaned up. 
Appropriate precautions are to be taken to minimize discharge of fuel, oil, lubricants, grease, 
and other hydrocarbons. Vehicles are to be maintained in good working order so that the 
leakage of automotive fluids is minimized. 

2.4.3 Spill Prevention and Control Countermeasures 

The design and construction of hazardous material storage tanks (e.g., fuel tanks and chemical 
tanks) and secondary containment will conform to the CFC drawings and specifications. Tanks 
are to be located away from heavy traffic and protected with bollards as necessary. Containers 
five gallons in size (minimum) are required to be labeled with the appropriate Hazardous 
Identification Label (diamond) as identified in the National Fire Protection Association (NFPA) 
Code, NFPA-704. 
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F- 
Heavy equipment and mechanical equipment are to be maintained in good repair so as to 
minimize the release of engine, transmission, or other oils. Idle equipment is td be parked as far 
away from drainage channels as practical. A drip pan can be used under equipment that is 
leaking, with immediate action taken to repair the equipment or remove it from the FEMP site. 

Fueling operations are to be performed with care, with allowances made for fuel expansion to 
prevent inadvertent small releases. Fuel tanks are to be contained within temporary dikes and 
inspected regularly. Spilled material is to be cleaned up as soon as practical, placed in 
appropriate containers, and managed accordingly. 

If a spill occurs at the AWR Project site, safe and practical methods available are to be used to 
prevent material from entering storm water drainage channels. Spills are to be reported 
immediately to FDF. Spill response kits containing absorbent material are to be available during 
construction, operations, and systems closure for the AWR Project and are to be located for 
easy access. Absorbent pillows, temporary earth dikes, or other means are to be readily 
available on-site for use, as appropriate, without risking personnel safety. 

2.4.4 Inspections and Recordkeeping 

The Construction Manager, or designee, is to conduct weekly site inspections of the site during 
construction activities to confirm compliance with BMPs. Items to be inspected include, but are 
not limited to, the following: 

Conditions of erosion controls, such as: 

OD - Silt fences, 

- Drainage ways, 

- Gully formation, 

- Areas needing seeding or reseeding, and 

- Access roads. 

General housekeeping on-site; 

Evidence of poor fueling practices; 

Evidence of leaking tanks or equipment; and 

Storm water channels inspected for oil sheen, debris, siltation, or other disturbance. 

A written record of the inspection, including all notifications and deficiencies, is to be kept in the 
field office trailer and made available to FEMP personnel for review. Conditions noted during 
the inspections that require corrective action are to be repaired as soon as practical. 

2.5 Erosion Control 

Erosion controls are placed during the construction phase to minimize soil movement from 
excavated areas. These controls are to be installed as early as possible during the construction 
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phase. All site work must conform to the applicable CFC drawings and the .construction 
specifications, which ' incorporates ODNR Rainwater and Land Development standards. 
Deviations from the design require prior authorization from FDF. 0 
Several actions to lessen the environmental impact due to erosion are to be taken during AWR 
Project construction and operation: 

0 Every effort is to be made to keep disturbed areas to a minimum; 

Silt fences are to be placed at the bottom of disturbed slopes; 

0 Culvert entrances and exits are to be protected with riprap or geofabric; 

0 Seeding and mulching will follow construction as soon an practical; 

0 Overseeding or reseeding (including fertilizing when necessary) are to be performed 
as necessary until vegetation is established; 

. 

Silt is to be removed from diversion ditches and silt fences, as required by the 
applicable construction specifications, and at the end of construction. The silt will be 
disposed at an approved disposal site; 

Erosion control measures are to be inspected at least weekly or within 24 hours of a 
0.5-in. rainfall; and 

Remediation of problems identified in the weekly site inspection are to be completed 
in a timely manner. 

2.6 Secondary Waste Management 

The primary waste stream for the AWR Project is identified as being the materials contained 
within the existing concrete silos. Secondary waste is generated during the process of 
construction andor remediation of the primary waste stream. This waste is to be categorized as 
either hazardous (or mixed) secondary waste or as clean secondary waste. 

The management of secondary waste, both hazardous and clean, is described in detail in the 
Waste Handling Work Plan (Document No. 4071 0-624-ACR007-01) for the AWR Project. 
General criteria for waste container sizes, materials, and shapes are contained in FEMP 
Procedure EW-0006, Management of Above-Grade Debris, Revision 5 (July 15, 1998), FDF. 
This document also contains maximum container weight limits and a list of materials prohibited 
from delivery to the FEMP On-Site Disposal Facility. For the AWR Project, waste containers are 
to be placed in areas designated for such storage. Waste containers are to be clearly marked 
and arranged in a logical sequence for further waste management by FDF. In addition, the soil 
removal associated with excavations around the silos is addressed in the Berm Excavation 
Plan, Document No. 4O710-624-P621-1lt for the AWR Project. 

- 
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3.0 ARAR COMPLIANCE SUMMARY 

The following exhibits provide compliance matrices for the ARARs or To Be Considered (TBC) 
requirements associated with the AW R Project. These matrices provide an assessment and 
general description of the compliance strategy for each ARAR or TBC requirement, along with 
references to specific AWR Project documents that more fully describe the related compliance 
strategy and methods. 

. _. . . .  . . _ .  . . .  ’ .  . .. r . - : , - .  ’ - !  - . -  . .  . .  
C A I  l l ~ t .  j -  I clvi i r C ~ l  13 nlL71-1a &I I U  8 Y V  I C;.,”&L I .G. L S  L-. - 8  cr -... iru C i 3  ~ G I ;  ’5  .-,. ..rGa-Gr‘L-~ab; 

to the AWR Project. Exhibit 3-2 contains ARARs and TBC requirements that are defined as 
being location-specific to the AWR Project. And finally, Exhibit 3-3 contains ARARs and TBC 
requirements that are defined as being action-specific to the AWR Project. 
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Enviroi $mental 

1 

Category 

Radionuclide 
Emissions 
(Except 
Airborne 
Radon -222) 

Radon-222 
Emissions 

Exhibit 3-1 : Chemical-Specific Applicable or Relevant And Appropriate Requirements ! \RARs) 
and To Be Considered (TBC) Requirements 

ARARRBC Reauirement 

Title 40 of the Code of Federal 
Regulations (CFR) Part 61, Subpart H. 

Emissions of radionuclides to ambient 
air from a US Department of Energy 
[DOE) facility shall not exceed an 
amount that might cause a member of 
the public to receive an effective dose 
equivalent (EDE) of 10 mremlyr. 

Monitoring is required at release points 
having potential to discharge 
radionuclides that could cause an EDE 
in excess of 1% of standard (0.1 mrem/ 
year) to any member of the public. 

40 CFR 61, Subpart Q. 

No source at a DOE facility shall emit 
more than 20 pCi/m2 -s of radon-222 as 
an average for the entire source during 
periods of storage and disposal. 

Requirement 
Assessment 

Radioactive air emissions 
from AWR activities might 
contribute to the dose to 
members of the public from 
the air pathway during 
implementation of remedial 
actions. 

This requirement Is 
applicable only to storage 
and disposal of radium- 
bearing byproduct material, 
such as the' silo residues. 
Interim storage of silo 
residues, Including the 
TTA, qualify as sources. 

Compliance 
' Strategy 

Emissions of all materlals In the silos wlll 
be minimized by using sealed hatches 
and piping. The RCS is designed to 
operate at a negative pressure. 

The RCS stack will have an lsoklnetlc 
sampling system and all discharges will 
be continuously monltored for 
radioactivity. Stack alarms and backup 
power are also provided. 

Source storage units (Le., l T A  tanks) are 
sealed and headspace 'radon gas is 
treated by the RCS. Monitoring of the 
treatment discharge will demonstrate 
compliance with 40 CFR 61, Subpart Q, 
and DOE Order 5400.5. 

A radon monitor Is Installed In the 
horizontal run of duct between the HEPA 
filters .and the stack, and wlll draw alr 
samples from the stack, with results fed 
back to the AWR Control Room for 
readout and recording. 

Contlnuous radon monitorlng Is provided. 
Emissions are to be controlled to result In 
a maximum annual average fence line 
Impact of 0.5 pCi/L. 

- 
Cross Reference 

Index - 

Se : sections on the Radon Conlrol 
Sy. tem (RCS) and the Healing, 
Veittilating, and Air Conditioning 
(H's.'AC) Systems of the Functional 
Rc iuirements Document (FRO), 
Do ument No. 4071 0-624-P622-02. 
AI: ), see the AWR Project 
En ironmental ALARA Report, 
Dc :ument No. 40710-624-P622-108, 
an.! Section 2.1, Air 'Emissions 
C(-;trol, of this ,ECP for additional 
in1 rmation. 

SF. I sections on the RCS and the 
H\.AC Systems of the FRD. Also, 
se 0 the AWR Project Environmental 
A1 \RA Report and Section 2.1, Air 
Er: ;ssions Control, of this ECP lor 
a(! itional information. 

. 

- 

Contract No. FSC 624 
September 27. 1999 

. I:\users\docmdel\silo~12\cdp\deliver\ecplan0.doc 10 
Submittal No. 40710-624-P62210, Rev. 0 



n 

Continuous radon monitoring is to be 
zonducted on the RCS stack discharge to 
determine compliance with DOE Order 
5400.5. The RCS stack has an lsoklnetic 
sampling system and all discharges are to 
be continuously monitored for radon and 
particulate radionuclides. Stack alarms 
and backup power are also provided. 

The process mlnlmizes the water used to 
transfer the silo waste material, thereby 
minimizing the wastewater discharge to 
the AWWT. Water sent to the AWWT Is 
first sampled, analyzed, and radlologlcally 
surveyed to meet the AWWT WAC, and 
therefore, meets the requlrements of the 
site NPDES permit limits. 

The existing concrete storm water trench 
drain around the perlmeter of the silos will 
be maintained. The trench drain leads to 
a rectangular concrete sump located to 
the northwest of the silos. No other 
contaminated storm water is expected to 
be discharged during any phase of the 
AW R Project. 

w Environmental Contr,ol Plan 

I 

Exhibit 3-1 : Chemical-Specific Applicable or Relevant And Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

Category 

Protection of 
Air from 
Residual 
Radioactive 
Material 

Ohio Water 
Quality 
Standards 
Use 
Designation 
and Criteria 

0 
8 
0 
Q 
G7 
Q, 

ARAR/TBC Reauirement 

DOE Order 5400.5, Chapter IV, 6.b 
(Proposed 10 CFR 834). 

Interim Storacre: 
The above-background concentration 
of radon-222 in air above an interim 
storage facility .must not exceed 100 
pCi/L at any point, an annual average 
of 30 pCi/L over the. facility, or an 
annual average of 3 pCi/L at or above 
any location outside the site. . 

OAC 3745- 1 -07 

All pollutants or combinations of 
pollutants shall not exceed, outside the 
mixing zone, the Numerical and 
Narrative Criteria for Aquatic Life 
Habitat and Water Supply Use 
Designation listed in Tables 7-1 
through 7-15 of this rule. 

Requirement 
Assessment 

DOE Orders are identified 
as TBCs only when no 
promulgated ARARs exist, 
to ensure the adequate 
protection of human health 
and the environment. 
Portions of DOE Order 
5400.5 were selected as 
TBCs to ensure adequate 
protection of the public 
during and following 
remediation. 

Management of radium and 
thorium bearing wastes. 
might result in the release 
of radon gas to the 
environment. 

This requirement Is met by 
compliance with the FEMP 
National Pollutant 
Discharge Ellminatlon 
System (NPDES) permit. 

~~ 

Compliance 
Strategy 

Emissions of all materlals in the silos wlll 
De minimized by using sealed hatches 
and piping. The RCS is designed to 
Dperate at a negatlve pressure except for 
a portion of the recycle line between the 
:arbon beds and the return damper. 

Cross Reference 
Index 

See sections on the RCS and the 
HVAC Systems of the FRD. Also, 
see the AWR Project Environmental 
ALARA Report and Section 2.1, Air 
Emissions Control, of this ECP lor 
additional information. 

See sections on the Storm Water 
System and the Wastewater System 
of the FRD, as well as Sections 2.3 
and 2.4 of this ECP for additional 
information. 

' - 
1 
rv 
-J 
N 
a 
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0 
Enviroi mental Control Plan 

0 

Category 

Ohio Water 
Quality Sfan- 
dards “Five 
Freedoms “ 
for Surface 
Water 

OEPA 
NPDES . 
Permit No. 
1 IO00004 *ED 

0 
0 
8 
8 
G7 
Q,. 

Exhibit 3-1 : Chemical-Specific Applicable or Relevant And Appropriate Requirements ( IRARs) 
and To Be Considered (TBC) Requirements 

ARARITBC Reauirement 

OAC 3745-1 -04. 

All surface waters of the state shall be 
free from: 
* Objectionable suspended solids; 

Floating debris, oil and scum; 
* Materials that create a nuisance; 
* Toxic, harmful or lethal 

substances; and 
Nutrients that create nuisance 
growth. 

Wastewater associated with the AWR 
project wastes must be treated if 
necessary to ensure compliance with 
the terms and conditions of the FEMP 
NPDES permit. 

DOE is required to notify the Ohio 
Environmental Protection Agency 
(OEPA) of any activities or changes at 
the site which have the potential to 
significantly alter the character of the 
wastewater streams being discharged 
under its existing NPDES permit. A 
NPOES permit modification is required 
i f  the discharge is deemed significant 
enough to cause a change in the 
character of the wastewater stream. 

The existing NPDES permit must also 
be modified to reflect the addition of 
any new point source discharges of 
process wastewaters and . storm 
waters. 

Requirement 
Assessment 

Requires compliance with 
the FEMP NPDES permit. 

Wastewater must be 
eliminated, recycled, or 
minimized during the AWR 
Project to the extent 
practicable. Wastewater 
discharges associated with 
the AWR Project wastes 
must be pretreated, if 
required, to ensure 
compliance with NPDES 
permit requirements. 

Compliance 
’ Strategy 

See above discussion relating to control of 
Hastewater and storm water discharges 
associated with the AWR Project. 

~~~~ ~~~~~ 

FDF, In consultation with Foster Wheeler, 
determines the necessity for modifying the 
FEMP NPDES, and if required, submits a 
modification request to OEPA a minimum 
of 180 days prior to initiation of operation. 

-. - 
Cross Reference 

- Index 

SF:. sections on the Storm Water 
Sy !em and the Wastewater System 
of iie FRD, as well as Sections 2.3 
an ! 2.4 of this ECP for additional 
in1 rmation. 

- 
Sc ! sections on the Storm Water 
Sy. lem and the Wastewater System 
of he FRD, as well as Sections 2.3 
an i 2.4 of this ECP for additional 
in1 rmation. 
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Environmental Control Plan 

Exhibit 3-2: Location-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

r I 
I Cateaorv I ARAR/TBC Reauirement 

Endangered 
Species 
Protection 

5 0  CFR Part 402; 
Ohio Revised Code (ORC) 151 8,  
151 3.25; and 
OAC 1501 -1 8-1-01. 

Federal agencies must not jeopardize 
the continued existence of any 
endangered or threatened species, or 
destroy and adversely modify critical 
habitat of such species. 

Compliance , 

with 
Floodplains/ 
Wetlands 
Environmental 
Re view 
Requirements 

10 CFR Part 1022; and 
Executive Order 11990. 

DOE actions in a wetland must firs1 
evaluate the potential adverse effects 
those actions might have on the 
wetland and consider the natural and 
beneficial values served by the 
wetlands. 

Requirement 
Assessment 

Although 'the FEMP is located 
within the range of the Indiana 
bat, a federally listed 
endangered species, no 
sighting has occurred on the 
FEMP. Therefore, thls 
requirement is relevant and 
appropriate. Any potentlal 
impacts of the remedlal 
actions on this species must 
be evaluated and appropriate 
actions taken. 

This requirement is applicable 
because the FEMP is a DOE 
facility. Several alternatives 
might result in destruction or 
modification of wetland areas. 

Compliance 
Strategy 

Pictures and descriptions of endangered 
species are to be posted In the change 
trailer and in the break room trailer. All 
construction and operating personnel 
are to be Instructed to notify managers 
whenever animals are encountered on 
the AWR Project site. 

Wetlands are not being impacted by the 
project. All work occurs in areas that 
have been historically used for OU 4 
construction and operations. 

Cross Reference 
Index 

Methods of accomplishment to satisfy 
this ARAR is to be documented in Ihe 
Project Specific Heallh and Safety 
Plan, Document No. 40710-624- 
P8821-01, which is to be submitted to 
FDF 30 days prior to construction. 

The CFC drawings and construction 
specifications address requirements of 
wetland mitigation iii the unlikely event 
that they are encountered. 

Contracl No FSC 624 
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Enviroi nental Control Plan 

Category 

Vational 
Environmental 
policy Act 
'NEPA) 
Evaluations 

Va tion wide 
Dermit Program 

0 
c3 
0- 
Q 
u1 
ti3 

Discharge of 
Storm Water 
Runoff 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements ( P  :ARs) 
and To Be Considered (TBC) Requirements 

ARARKBC Requirement 

i o  CFR i021.2. 

DOE actions must be subjected to 
NEPA evaluation as outlined by 
Council on Environmental Quality 
regulations in 40 CFR 1500-1 508. 

33 CFR 330. 

The .US Army Corps of Engineers 
(USACE) can issue a Nationwide 
Permit (NWP) as a general permit for 
certain class@s of actions that involve 
dredge or fill activities in wetlands or 
navigable waters. Discharges 01 
dredged or fill material into wetlands 
may require wetland delineation. 

40 CFR 122.26; and 

Storm waler runoff from landfills, 
conslruction siles, and industrial 
activities must be monitored ane 
controlled. A Storm Water Pollution 
Prevention Plan (SWPPP) is 
required for construction activities, 
which result in a total lanc 
disturbance of 5 or more acres. 

OAC 3745-38. 

Requirement 
.Assessment 

A NEPA Supplemental Analysis 
has been prepared and 
approved addressing NEPA 
requirements for the AWR 
Project. 

This requirement is applicable to 
remediation activities that may 
require construction of access 
roads and utiiily lines resulting in 
minor wetland disturbances. All 
dredge and fill. activities related 
to construction of these access 
roads and utility lines will be 
conducted in accordance with 
the substantive terms and 
conditions of NWP .14 (Road 
Crossing) and NWP 12 (Utility 
Line Backfill and Bedding). 
OEPA has been granted Section 
401 State Water Quality 
Certification for NWP 12 and 
NWP14. 

This requirement is applicable to 
industrial sites and construction 
site of greater than 5 acres thal 
discharge storm water runoff to 
the waters of the US. This 
requirement is applied through 
the FEMP NPDES Permit. 

Compliance 
: Strategy 

A NEPA analysis has been completed. 
This analysis is reviewed to ensure that 
AWR Project activities are being 
performed withln Its framework. 

Roads and utilities to support this project 
are currently being consfructed (by 
others). The plans were prepared by 
Fluor Daniel Northwest, Project 4031 5, 
June 1998. 

All of the intrusive work for the AWR 
Project takes place within the perimeter 
road currently being constructed. No 
wetlands are to be disturbed. No trees 
are to be removed. All work occurs in 
areas that have historically been used 
for OU 4 construction and operations, 
and therefore, permitting Is not 
anticipated to be required. 

The existlng concrete storm water trench 
drain around the perimeter of the silos 
will be maintained. The trench drain 
leads to a rectangular concrete sump 
located to the northwest of the silos. 

- 
Cross Reference 

Index 

rl '? CFC drawings and specificalions 
re' sct mitigation of NEPA concerns if 
,dl Iitified. 

- 

- 
SI > the CFC drawings and 
cc lstruction specifications regarding 
di ineation of work areas and related 
m. :gation measures to implemenl 
di ing construction. 

f 
I 

rw 
4 
Tu 
a 

S: 3 section on the Storm Waler 
S:,;tem of the FRD, as well as 
S :tion 2.4 of this ECP lor addilional 
in mnation. 

Contracl No F SC 624 
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Environmental Control Flan  

Category 

%charge of 
Treatment 
System Effluent 

Ohio Water We/, 
Standards 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

ARARnBC Requirement 

40 CFR 125.100; and 
40 CFR 125.104. 

Best Manaqement Practices: 
Develop and implement a BMP 
program to prevent the releases of 
toxic or hazardous pollutants to 
waters of the US. Development and 
implementation of a site-wide BMP 
Program is also required as a 
condition of the FEMP NPDES 
Permit. 

The BMP program must: 
Establish specific objectives for 
the control of toxic and 
hazardous pollutants; and 
Include a prediction of direction, 
rate of flow, and total quantity of 
toxic and hazardous pollutants 
where experience indicates a 
reasonable potential for 
equipment failure. 

OAC 3745-9-10. 

Abandonment of Test Holes and 
Wells 

Upon completion of testing, a test 
hole or well shall be either completely 
filled with grout or such materials as 
will prevent contaminants from 
entering groundwater. 

Requirement 
Assessment 

The requirement is not 
amllcable because BMP u n G  
Ihe NPDES permit program 
applies only to ancillary facilities 
of manufacturing units that might 
have releases of toxic or 
hazardous pollutants. The 
Durpose of the BMP program is 
relevant . and appropriate to 
prevent release from spills' or 
runoff during implementation of 
remedial actions. The current 
FEMP NPDES permit does not 
contain a BMP Plan requirement. 
BMP requirements have been 
superseded by the SWPPP. 

This requirement is applicable to 
any test borings and wells that 
might be installed and/or closed 
as part of these remedial 
alternatives. 

Compliance 
Strategy 

9MP requirements for management of 
lazardous materials stored or used in 
:he AWR Project (e.g., storage of fuel for 
3n emergency generator) are 
mplemented through the FEMP site 
SWPPP. 

Test holes and monitorlng wells are to 
be filled with grout and also contain a 
layer of bentonite. Requlrements are 
shown by means of a CFC drawing 
detail and construction specification, 

Cross Reference 
Index 

Jot, applicable. 

See the CFC drawings and 
:onstruction specifications loi 
nethods of abandonment. 
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0 Enviroi mental 

Category 

mplementatlon 
~f Health and 
rnvironmental 
Jrotection 
itandards lor 
Jranium Mill 
railings 

fazardous 
Vaste 
leterminations 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (I : A h )  
and To Be Considered (TBC) Requirements 

ARAR/TBC Requirement 

40 CFR 192, Subpart C. 

This subpart contains guidance, 
criteria, and supplemental dandards 
for compliance with Subparts A and B 
of 40 CFR 192. 

40 CFR 262.1 1; and 
OAC 3745-52-1 1. 

Any generator of waste must deter. 
mine whether or not the waste is  
hazardous. The procedures to be 
followed include: 

To identify whether a particulai 
material of concern is a "solid 
waste"; 
To identify whether a particulai 
exclusion applies to the materia 
eliminating if. from definition as 8 
"solid waste"; 
To identify whether a particulai 
solid waste might be ,classifiec 
as a hazardous waste; and 
To determine if a materia 
otherwise classified as E 
"hazardous waste" might bc 
excluded from Resource anc 
Conservation Recovery Ac 
(RCRA) regulation. 

Requirement 
Assessment 

This requirement is relevant and 
appropriate to remediation 
activities involving Silos 1 and 2 
material. Radioactive materials 
in this operable unit are primarily 
byproduct residues from uranium 
processing. Requirements for 
design of controls should be 
consistent with design of controls 
for other residual radioactive 
materials such as mill tailings. 

Procedures are established to 
determine whether wastes are 
subject to the requirements of 
RCRA. The materials in Silos 1 
and 2 are specifically exempt 
from the applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate to determine 
whether OU 4 wastes, whether 
excluded or not, exhibit the 
characteristics of hazardous 
waste. The wastes stored in the 
silos are sufficiently similar to 
hazardous wastes based on the 
Toxicity Characteristic Leaching 
Procedure (TCLP) results. 
Silos 1 and 2 contain material 
that must be treated, stored, and 
disposed ' in accordance with 
RCRA. 

Compliance 
Strategy 

9pproprlate design controls, as 
jiscussed in Exhibit 3-1 for compllance 
Nith other ARARs related to controlling 
nnd monitoring radon air emissions, are 
ieing provided for the RCS. These 
:ontrols also meet the requirements of 
his ARAR. Groundwater monitoring is 
lot within the scope of the AWR Project. 

The generation of secondary waste for 
the AWR Project Is to be minimized as 
much as possible. Wastes are 
:haracterized and identified, as 
necessary, according to the 
requirements of 40 CFR 261. A satellite 
accumulation area Is to be provided for 
these wastes at the AWR Project site, as 
appropriate. Newly generated 
hazardous waste Is not expected from 
the AWR Pcoject. 

- 
Cross Reference 

index - 
SI : sections on the RCS atit1 Ilic 
H' AC Systems of Ihe FRD. Also. 
sc ? the AWR Project Environmenlal 
AI 4RA Report and Section 2.1, Air 
E. issions Control, of this ECP for 
ai litional information. 

- 

S .3 the Waste Handling Work Plan 
fo the AWR Project, Documenl No. 
4r 710-624-ACR007-01, for additional 
in vmation. 
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Environmental Control 9 n  

Category 

Empty 
Containers 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

ARAR/TBC Reauirement 

40 CFR 261.7; and 
OAC 3745-51-7. 

Containers that have held hazardous 
wastes are “empty” and exempt from 
further RCRA regulations if one or 
more of the following are met: 
p No more than 2.5 cm (1  in) of 

residue remains on bottom of 
inner liner; 
Less than 3% by weight of total 
capacity remains (5 1 10-gal 
container); and 
Less than 0.3% by weight of total 
capacity remains (> 1 IO-gal 
container). 

0 

. 
Exemption requirements for 
containers that have held acutely 
hazardous (“P” listed) wastes are 
somewhat more restrictive. 

Requirement 
Assessment 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability o f .  RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the materials 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characterislic.) 

Containers used to treat or store 
the contents of Silos. 1 and 2 
might contain residues that 
exhibit hazardous waste 
characteristics that may be 
removed before the containers 
might be reused or disposed. 

Compliance 
Strategy 

iazardous waste containers are not 
3mptied and reused as part of the work 
;cope under the AWR Project. 

Index 

See the Waste Handling Work Plan 
or the AWR Project for additional 
nformation. 

Contract No FSC G24 
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Enviro; mental Control Plan 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements ( P  t ARs) 
and To Be Considered (TBC) Requirements 

Category 

Generators 
Who Transport 
Hazardous 
Waste for Off- 
site Treatmenr, 
Storage, or 
3isposal 

ARARmBC Reauirement 

40 CFR 262.20 - 262.33; 
40 CFR 263.20 - 263.31 ; 
OAC 3745-52-20 through 33; and 
OAC 3745-53-20 through 31. 

Any generator who transports 
hazardous waste for off-site 
Ireatment, storage or disposal must 
originate and follow-up the manifest 
for off-site shipments. 

Requirement 
Assessment 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
c haracteristic.) 

Any wastes determined to be 
RCRA . hazardous waste 
removed from this operable unit 
for off-site treatment, storage, or 
disposal are subject to the 
manifest requirement. 

Compliance 
Strategy 

The generation of secondary waste for 
the AWR Project Is to be mlnlmized as 
much as possible. Newly generated 
hazardous or mixed waste is not 
expected from the AWR Project that 
would require off-site treatment, storage 
or disposal. 

- .  

Cross Reference 
- Index 

3 .? the Waste Handling Work Plan 
0 .  the AWR Project for additional 
nl Irmation. 

a 
c3 
0 
8 
ct! 
c3 
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0 
Environmental Control Plan 

0 

Requirement 
Assessment 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

Compliance . 
Strategy Category 

Tree tmen t, 
Storage, or 
Disposal 
Facility 
Standards 

ARARnBC Requirement 

40 CFR 264, Subpart B; and 
OAC 3745-54-13 through 16. 

General Standards: These include: 
Waste Analvsis (OAC 3745-54- 

Operators of a facility must 
obtain a detailed chemical and 
physical analysis of a 
representative sample of each 
hazardous waste to be treated, 
stored, or disposed of at the 
facility to treatment, 
storage, or disposal. 
Security (OAC 3745-54-141 
Operators of a facility must pre- 
vent the unknowing or 
unauthorized entry of persons or 
livestock into the active portions 
of the facility, maintain a 24-hr 
surveillance system, or surround 
the facility with a controlled 
access barrier and maintain 
appropriate warning signs at 
facility approaches. 
Inspections (OAC 3745-54-15) 
Operators of a facility must 
develop a schedule for regular 
inspections. 

The material In Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and ‘ -2  are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Waste removed from thls 
operable unit which exhibits a 
hazardous characteristic, similar 
to RCRA hazardous waste, must 
be treated, stored, and disposed 
in accordance with treatment, 
storage, .or disposal (TSD) 
facility standards. 

RCRA TSD facility standards apply to 
the design and operatlon of the AWR 
Project, and as such, has been reflected 
In approprlate design drawings and 
specifications, as well as operating and 
maintenance procedures. 
Representative samples of waste are to 
be collected, security provided through 
24-hr . surveillance system, and 
inspectlons performed, as appropriate, of 
processing systems while attention to 
ALARA principles Is applied to all 
appropriate AWR Project activities. 

Cross Reference 
Index 

See the CFC drawings anc 
Specifications, as well as Ihc 
2ontingency Plan and Emergenc) 
2esponse (Document No. 407 10. 
524-P621-09), which is lo be 
submitted 60 days prior tc 
Zonstruction, and other various AWF 
Project operating procedures 

Iv 
UI 
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Enviror mental Control Plan 

0 8 
Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (C IARs) 

and To Be Considered (TBC) Requirements 

Category 

Treatment, 
?torage or 
Nsposal (TSD) 
zacility Pre- 
)aredness and 
're vention 

ARAR/TBC Reauirement 

40 CFR 264, Subpart C; 
OAC 3745-54-31 through 35; and 
OAC 3745-54-1 7. 

OAC 3745-54-31 - TSD operators 
must design, construct, maintain, and 
operate facilities to minimize the 
possibility of a fire, explosion, or any 
unplanned sudden or non-sudden re- 
lease of hazardous waste to air, soil, 
or surface water which might threat- 
en human health or the environment. 

OAC 3745-54-32 - All facilities must 
be equipped with an internal 
communication or alarm system, a 
telephone, or a 2-way radio for calling 
outside emergency assistance, fire 
control, spill control, and 
decontamination equipment and 
water at an adequate volume and 
pressure to supply water hose 
streams, foam producing equipment, 
automatic sprinklers, or water spray 
systems. 

OAC 3745-54-33 - All fire protection 
and spill control and decontamination 
equipment and communication and 
alarm systems must be tested and 
maintained as necessary to assure 
proper emergency operation. 

Requirement 
Assessment * 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wasfes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Waste removed from thls 
operable unit which exhibits a 
hazardous characteristic must be 
treated, stored, or disposed in 
accordance with TSD facility 
standards. 

Compliance 
Strategy 

RCRA TSD facility standards apply to 
the design and operation of the AWR 
Project, and as such, has been reflected 
In appropriate design drawings and 
specifications, as well as operating and 
maintenance procedures. 
Representative samples of waste are to 
be collected, security provided through 
24-hr surveillance system, and 
inspections performed, as appropriate, of 
processing systems while attention to 
ALARA principles are applied to all 
appropriate AWR Project activities. 

Applicable OAC requlrements for 
emergency preparedness and 
prevention have also been incorporated 
into the design of the AWR Project 
facilities, as well as the operating and 
maintenance procedures for Ihe AWR 
Project. These procedures Included the 
testing and maintenance of emergency 
systems. 

- 
Cross Reference 

- Index 

5 ,  : the CFC drawings and 
$1- xifications, as well as the 
31 itingency Plan and Emergency 
3: sponse, which is lo be submitted 
3 days prior to construction, and 
31 or various AWR Project operating 
31 cedures. 
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0 
Environmental Control Plan 

0 

ARAR/TBC Requirement 

40 CFR 264, Subpart D; 
OAC 3745-54-51 through 52; and 
OAC 3745-54-55 though 56. 

OAC 3745-54-51 Each facility 
operator must have a contingency 
plan designed to minimize hazards to 
human health or the environment due 
to fire, explosions, or any unplanned 
releases of hazardous waste 
constituents to the air, soil, or 
surfacelgroundwater. 

OAC 3745-54-52 Contingency plans 
should address procedures to 
implement a response to incidents 
involving hazardous waste, and 
provide for internal and external 
communications, arrangements with 

Category 

rreatment, 
Storage, or 
3isposal 
=acility 
Zontingency 
Van and 
Emergency 
Drocedures 

Requirement 
Assessment 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the wastes 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Wastes removed from ' this 
operable unit which exhiblts a 
hazardous characteristic must be 
treated, stored, or disposed In 
accordance with TSD facility 
standards. 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

. Compliance 
I Strategy 

RCRA TSD facility standards apply to 
the design and operation of the AWR 
Project, and as such, has been reflected 
in appropriate deslgn drawings and 
specifications, as well as operating and 
maintenance procedures. 
Representative samples of waste are to 
be collected, security provided through 
24-hr surveillance system, and 
inspections performed, as appropriate, of 
processing systems while 'attention to 
ALARA principles are applied to all 
appropriate AWR Project activities. 

Applicable OAC requirements for 
emergency preparedness and 
prevention have also been incorporated 
Into the design of the AWR Project 
facilities, as well as the operating and 
maintenance procedures for the AWR 
Project. These procedures Included the 
testing and maintenance of emergency 
systems. 

Cross Reference 
Index 

See the CFC drawings, and 
specifications, . as well as the 
3ontingency Plan and Emergency 
qesponse, which is to be submitted 
30 days prior to construclion, and 
ither various AWR Project operating 
xocedures. 
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Enviroi .nental Control Plan 

Category 

Closure 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements ( A  IARs) 
and To Be Considered (TBC) Requirements 

ARARmBC Reauirement 

40 CFR 264, Subpart G; 

OAC 3745-55-1 4; and 
OAC 3745-55-1 1 ; 

OAC 3745-55-1 6. 

Operators must close the facility in a 
manner that: 

Minimizes Ihe need for further 
maintenance; 
Minimizes post-closure escape 
of hazardous constituents; and 
Complies with specific unit type 
closure requirements. 

All contaminated equipment, 
structures and soils must be properly 
disposed or decontaminated. 
Following closure, a survey plot 
showing the location of hazardous 
waste disposal units with respect ta 
surveyed benchmarks must be filed 
with the legal total zoning authority. 

Requirement 
Assessment 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the wastes 
stored In Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 

Contractor's facility must be 
clean closed, or else media 
remediation to meet closure 
performance standard. (This 
requirement will be applicable to 
non-excluded solid waste that 
exhibits a hazardous 
characteristic.) 

Compliance 
Strateav 

Zquipment or items used in performance 
i f  work that require decontamination are 
:leaned per approved plans. TTA is not 
:losed as part of this scope of work. 

- 
Cross Reference 

Index 

DI contamination wastes are 
di cribed in the AWR Project Waste 
H. idling Work Plan. 

Contract No. FSC 624 
September 27. 1999 
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Environmental Control en 
Category - 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 

ARARnBC Requirement 

and To Be Considered (TBC) Requirements 

Container 
Storage 

40 CFR 264, Subpart I; and 
OAC 3745-55-71 through 78. 

Containers of RCRA hazardous 
waste must be: 

Maintained in good condition; 
Compatible with hazardous 
waste to be stored; 
Closed during storage (except to 
add or remove waste); and 
Managed in a manner that will 
not cause the container to 
rupture or leak. 

Storage areas must be inspected 
weekly for leaking and deteriorated 
containers and containment systems. 
Place containers on a sloped, crack- 
free base, and protect from contact 
with accumulated liquid. Provide a 
containment system with a capacity 
of 10% of the volume of the largesl 
container of free liquids. Remove 
spilled or leaked waste in a timely 
manner. 

Requirement 
Assessment 

The materials in Silos 1 and 2 
are specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

These requirements are relevant 
and appropriate for alternatives 
utilizing containers for temporary 
storage or storage before 
disposal. 

Compliance 
Strateav 

No hazardous material is expected to be 
newly generated from the AWR Project. 
All secondary waste Is handled per the 
approved Waste Handling Work Plan. 

0 
Q 
0 
0 
CPI 
ob 

Cross Reference 
index 

See the AWR Project Waste 
-landling Work Plan for additional 
nformation. 
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0 
Enviror nenQal Control Plan 

0 
Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (A t ARs) 

and To Be Considered (TBC) Requirements 

Category 

Tank Systems 

ARAR/TBC Reauirement 

40 CFR Part 264, Subpart J; and 
OAC 3745-55-91 through 96. 

Design, operating standards, and 
inspection requirement for tank units 
within which hazardous waste is 
stored or treated. 

Tank design must be compatible 
with the material being stored; 
Tank must be designed and 
have sufficient strength to store 
or treat waste to ensure it will not 
rupture or collapse; and 
Tank must have secondary 
containment that is capable 01 
detecting and collecting releases 
to prevent migration of wastes or 
accumulated liquids to the 
environment. 

Requirement 
Assessment . 

The material in Silos 1 and 2 are 
specifically exempt from. the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

Design criteria, operatlng 
standards, and inspections for 
tank treatment units will be 
relevant and appropriate for 
alternatives utilizing treatment of 
storage in a tank prior to 
disposal. . 

Compliance 
Strategy 

The tanks and equlpment used to store 
;ilos material in the l T A  are designed 
or material compatibility and strength, 
and also provide secondary containment 
:apable of detecting and collecting 
eleases. Operating standards are to 
neet FEMP requirements; including the 
nspection of tank integrity and leak 
jetection systems that are performed by 
.emote closed circuit television (CCTV) 
echnology. 

- 
Cross Reference 

Index 

Dc sign criteria for the TTA system is 
pr#.vided in the Design Criteria 
P;:::kage for the AWR Projecl, 
Da .:ument No. 4071 0-624-P622-03. 
Ai ;litional information is also 
pr. vided in the FRD and the Process 
DI :;criptions (Document No. 407 10- 
61: 1-P622-20) for the AWR Project. 

- 
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Environmental Control Plan 

Category 

?losure 
7equirements 
'or Tanks 

Wiscellaneous 
Units 

0 
0 
0 

Q 
3 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

ARARRBC Requirement 

40 CFR 264.197; and 
OAC 3745-55-97. 

At closure, the facility owner must do 
the following: 

Remove all waste residues; 
Remove or decontaminate all 
tank system components; 
Remove or decontaminate all 
contaminated soils and . 
structures; and 
Manage all of the above as 
hazardous wastes. ' 

If all contaminated soils cannot be 
removed, the landfill requirements of 
40 CFR 264.310 apply. 

40 CFR 264, Subpart X; and 
OAC 3745-57-91 through 92. 

Environmental performance 
standard, monitoring, inspection, and 
post-closure care for treatment in 
miscellaneous units as defined in 40 
CFR 260.10. 

Requirement 
Assessment 

These standards pertain to 
closure of any tanks and 
appurtenances used to store or 
treat Silos 1 and 2 material 
during remediation. These 
requirements are relevant and 
appropriate because 
2ircumstances and wastes 
subject to potential release are 
similar to those RCRA is 
designed to address. 

The material in Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements.. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
waste ' based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) Miscellaneous 
units might be utilized under 
various alternatives to stabilize 
waste that is sufficiently similar 
to hazardous waste. 

Compllance 
Strategy 

ranks that are used to store or treat silo 
material are not to be closed under the 
9WR Project scope of work. Equipment 
3r items used in performance of work 
:hat require decontamination are to be 
:leaned per approved plans. 

The use of RCRA mlscellaneous unlts Is 
not proposed for the AWR Project, and 
therefore, thls requirement does not 
apply. 

Cross Reference 
. Index 

lecontamination wasles are 
iescribed in the AWR Project Wasle 
iandling Work Plan. 

Vot applicable. 



0 
Enviror mental Control Plan 

8 
Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (/ : ARs) 

and To Be Considered (TBC) Requirements 

Category 

Corrective 
Action for Solid 
Waste 
Management 
Units (S WMUs) 

ARAR/TBC Requirement 

40 CFR 264, Subpart S; and 
40 CFR 264.552 and 264.553. 

Corrective Action Management Units 
might be designated at the site as 
areas where remediation wastes 
(solid, hazardous, or contaminated 
media and debris) might be placed 
during the process of remediation. 

Temporary units consisting of tanks 
and container storage units might be 
used to store and treat hazardous 
waste during the process of 
corrective action. 

Requirement 
Assessment 

The material In Silos 1 and 2 are 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
waste based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

During the process of 
remediation, waste materials 
might require temporary 
management for the purpose of 
staging or treating material. 

Compliance 
Strategy 

Material is staged and stored In 
accordance with approved AWR 
Standard Operating Procedures (SOPS). 
Waste materials are not being treated 
under the scope of work for the AWR 
Project. Temporary management 01 
waste materials is performed per 
approved Waste Handling Work Plan. 

- 
Cross Reference 

- Index 

3 ? the AWR Project Waste 
-I. idling Work Plan for additional 
ni ,rmation. 
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Environmental Control Plan 
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ARARnBC Requirement 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

Requirement 
Assessment Category 

Containment 
Building 

40 CFR 264, Subpart DD. 

Hazardous waste and debris might 
be placed in units known as 
containment buildings for the purpose 
of interim storage or treatment. 

Containment buildings must be fully 
enclosed to prevent exposure to the 
elements and ensure containment of 
managed wastes. Floor and 
containment walls must be designed 
and constructed of material of 
sufficient strength and thickness to 
support themselves, the waste 
contents, and any personnel and 
heavy equipment that operate within 
the operable unit. All surfaces 
coming in contact with hazardous 
waste must be chemically compatible 
with the waste. Primary barriers 
must be constructed to prevent 
migration of hazardous constituents 
into the barrier. Secondary 
containment systems including 
secondary barrier and leak detection 
systems must also be constructed for 
containment buildings used to man- 
age wastes containing free liquids. 

The material in the silos Is 
specifically exempt from the 
applicability of RCRA 
requirements. However, these 
procedures are relevant and 
appropriate since the material 
stored in Silos 1 and 2 are 
sufficiently similar to hazardous 
wastes based on TCLP results. 
(This requirement will be 
applicable to non-excluded solid 
waste that exhibits a hazardous 
characteristic.) 

During the process of 
remediation, waste materials 
might require temporary 
management for the purpose of 
staging or treating the material. 

I 

t.\iisers\dociiidel\silo_l2\cdp\deliver\ecplaiiO,doc 
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Compliance 
Strategy 

The TTA enclosure meets the 
requirements for contalnment buildings 
by providing a fully enclosed facility that 
prevents exposure to the elements while 
ensuring containment of the waste 
materials. Compatible materials 01 
sufficient . strength and secondary 
containment and leak detection are 
provided. 

Cross Reference 
Index 

See sections on TTA in the Design 
:riteria Package and the FRD for the 
9WR Project. Additional information 
s also provided in the Process 
3escriptions for the AWR Project. 
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Enviro! nental Contro 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (p l  IARs) 
and To Be Considered (TBC) Requirements 

Category 

Radiation Dose 
Limit (All 
Path ways) 

ARAR/TBC Reauirement 

DOE Order 5400.5, Chap. 11, Sec. 1 .a 
[Proposed 10 CFR 834). 

The exposure of members of the 
public to radiation sources as a 
:onsequence of all routine DOE 
activities shall not cause, in a year, 
sn effective dose equivalent greater 
!han 100 mrem from all exposure 
3athways. 

Requirement 
Assessment 

DOE Orders are identified as 
TBCs only when no promulgated 
ARARS exist, to ensure 
adequate protection of human 
health and the environment. 
Portions of DOE Order 5400.5 
were selected as TBCs to 
ensure adequate protection of 
public during and following 
remediation. 

Radiation sources within this 
operable unit might contribute to 
the total dose to members of the 
public from this DOE facility. 

Compliance 
Strateav 

The wastes to be handled as part of the 
AWR Project exhibit characteristics that 
may be radlologlcal in nature; however, 
appropriate design controls, including 
shielding and layers of containment 01 
the waste features that isolate workers 
and the public from these wastes, have 
been applied to the design of the 
appropriate systems. 

The law (10 CFR 835) also requires 
administrative controls to fu'rther reduce 
radiation exposure levels to as low as 
reasonably achievable (ALARA). 
ALARA principles are accomplished by 
radlologlcal protection practices such as 
maximizing distance between the 
workers and the radiation source, 
shielding the workers from the radiation 
source, or mlnlmlzlng the tlme 01 

duration of the workers' exposure to the 
radiation source. 

- 
Cross Reference 

- Index 

31 : the ALARA Analysis for Ihe 
9' R Project. 

l:\users\docmdebilo~l2\cdp\deliver\ecplanO.doc 
Submillal No. 40710-624-P62210. Rev. 0 

28 Conlracl No. FSC 624 
September 27. 1999 



Category 

Control of 
Fugitive Dusf 

/ 

Environment a I Cont ro a n  

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

ARARnBC Requirement 

OAC 3745-1 7-08. 

Requires the minimization or 
elimination of visible emissions of 
fugitive dust generated during 
grading, loading, or construction 
operations and'other practices, which 
emit fugitive dust. 

Requirement 
Assessment 

The implementation of remedial 
action alternatives may require 
the movement of dirt and other 
material likely to result in fugitive 
dust emissions. This 
requirement Is relevant and 
appropriate because the FEMP 
is not located In an area subject 
to this regulation. 

Compliance 
Strategy 

Potential dust-generating ,activities that 
are conducted as part of the AWR 
Project are to be closely monitored for 
vlsible emissions, while being controlled 
using best management practices 
(BMPs) as necessary. 

For example, the use of water or other 
suitable dust suppression chemicals are 
to be used for controlling dust from 
activities associated with demolition, 
construction operations, grading roads, 
or clearing land. Open trucks are 
covered when transporting materials 
likely to become airborne. Also, soil 
stockpile areas are covered with canvas, 
plastic, or other suitable material during 
stockpiling and staging operations. RM- 
0047 contains the BAT determinatlon for 
the FEMP site, including the applicable 
emission standards. 

Cross Reference 
index 

See Section 2.2, Dusl Conlrol, of lhis 
ECP and the Fugitive Dust Control 
Plan for the AWR Project, Document 
No, 4071O-624-P6455-0lI for 
additional information. 
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Enviroi mental Control 
0 

Compliance 
Strategy 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (1 ? A h )  
and To Be Considered (TBC) Requirements 

Cross Reference 
Index Category 

Prevention of 
Air Pollution 
Nuisance 

ARAR/TBC Requirement 

ORC 3704.01-.05; and 
OAC 3745-1 5-07. 

Measures shall be taken to adopt and 
maintain a program for the 
prevention, control, and abatement of 
air pollution in .order to protect and 
enhance the quality of the state's air 
resource so as to promote the public 
health, welfare, and economic vitality 
of the people of the state. 

The emission or escape into open air 
from any source whatsoever of 
smoke, ashes, dust, dirt, grime, 
acids, fumes, gases, vapors, odors, 
and combinations of the above in 
such a manner or in such amounts as 
to endanger the health, safety, or 
welfare of the public or to cause 
unreasonable injury or damage to 
property shall be declared a public 
nuisance and is prohibited. 

Requirement 
Assessment 

This requirement is applicable to 
4WR Project activifies. Some 
potential exists for emissions of 
radionuclides and toxic 
zhemicals to the air, which might 
endanger individuals or damage 
property. 

Emissions of ail materials in the silos are 
minimized by using sealed hatches and 
piping. The RCS is deslgned to operate 
at a negative pressure. 

The RCS stack has an isokinetic 
sampling system and all discharges are 
continuously monitored for radioactlvily. 
Stack alarms and backup power are also 
provided. 

S e sections on the RCS and the 
l-1 'AC Systems 'of the FRD. Also, 
sI f the AWR Project Environmental 
A ARA Report and Section 2.1. Air 
E iissions Control, of this ECP for 
at :litionat information. 

Contract No FSC G24 
September 27. 1999 

l.\users\docmdet\silo- 1 Z\cdp\deliver\ecplanO doc 30 
Siihtnill:il No 40710-624.Pfi2210. Rev 0 



0 
Environmental Control Plan 

Category 

Control of 
Visible 
Particulate 
Emisslons from 
Stationary 
Sources 

Permit to lnstall 
P TI) 

Ohio EPA Air 
Toxlcs Policy 
(used in 
conjunction 
Wi th  OAC 3745- 
3 1-05 (A)(3)] 

0 
C a 
0 
-J m 

Exhibit 3-3: Action-Specific Applicable or Relevant and Appropriate Requirements (ARARs) 
and To Be Considered (TBC) Requirements 

ARARITBC Requirement 

OAC 3745-1 7-07. 

Dischar e of particulate emissions 
into ambent air from any stack of a 
shade or' density greater than 20% 
opacity is prohibited. Transient 
exceedence limits are included in this 
regulation. 

OAC 3745-31-05 (A)(3). 

The Director of Ohio Environmental 
Protection Agency (EPA) shall issue 
a permit to install if he determines 
that the installation or modification 
and operation of the air contaminant 
source will employ the best available 
technology, not prevent or interfere 
with the attainment or maintenance of 
ambient air quality standards, and not 
result in a violation of any applicable 
air pollution control laws. 

The current PTI regulations provide 
the Director of Ohio EPA with a 
mechanism to require the evaluation 
of toxic air contaminants from new 
sources. The Ohio EPA Air Toxics 
Policy provides a mechanism for 
calculating the Maximum Acceptable 
Ground-Level Concenlration for a 
loxic substance. This value at the 
site boundary will be modeled to the 
stack to determine a stack limit. All 
toxic compounds that will exceed the 
slack limit shall be controlled 
administratively or by BAT to lower 
emissions to below the calculated 
stack limit. 

Requirement 
Assessment 

This requlrement is appllcable to 
AWR Project activities. . 

An administrative PTI Is not 
required for the AWR Project. 
However, the substantive 
requirements of this section must 
be met by employing Best 
Available Technology for treating 
particulate and off-gas emissions 
during treatment operatlons. 
Ohio EPA may also require stack 
performance testing to evaluate 
controls. 

For toxic compound emissions 
that are calculated to exceed the 
established stack limit, 
administrative controls shall be 
implemented or emissions shall 
be controlled by implementing 
BAT for toxic emissions. 

Performance of these control 
measures may be verified 
through performance testing 
during operation. 

Compliance 
Strategy 

Particulate emlsslons greater than 20% 
opacity are not anticipated for the AWR 
Project. 

Air emissions are controlled via the RCS, 
which is designed to operate at a 
negative pressure and includes BAT 
such as carbon beds and HEPA 
filtration. Emission monltorlng 
equipment is provided per 40 CFR 61 
requirements (see Exhibit 3-1 for ARARs 
relating to radionuclide emissions). 
Foster Wheeler Is to conduct 
performance tests of air pollutlon control 
systems to demonstrate .compliance for 
Ohio EPA as necessary. 

The AWR air pollution control systems 
are deslgned and Installed per appllcable 
codes, standards, and regulatlons. 
Emisslon monitorlng equipment Is 
provided per 40 CFR 61 requirements 
(see Exhlblt 3-1 for ARARs relatlng to 
radionuclide emisslons). Foster Wheeler 
is to conduct performance tests of air 
pollution control systems to demonstrate 
compliance for Ohio EPA as necessary. 

- 
Cross Reference 

Index 

:nformation related lo opacit) 
?equirements are discussed in Ihe 
Fugitive Dust Control Plan and thc 
4WR Operations Training Plar 
[Document No. 40710-624-P6315 
32. 

See sections on the RCS and Ihc 
HVAC Systems .of the FRD. Also 
see the AWR Project Environmenta 
ALARA Report and Section 2.1, Ail 
Emissions Control, of this ECP fo 
additional information. 

See sections on the RCS and the 
HVAC Systems of the FRD. Also 
see the AWR Project Environmenta 
ALARA Report and Section 2.1, Ail 
Emissions Control, of lhis -ECP- foi 

additional information. 'T- 
1 
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Tv 
u1 

l:\users\docmdel\silo~l2\cdp\deliver\ecplanO.doc 
Suliinitld No. 40710~024~PC,2210, nev.'O 

31 Contract NO. FSC 624 
Septeiiibcr 27, 1999 



Environmental Control Plan -- 2 7 2 5  

4.0 FUNCTIONAL AREA REQUIREMENTS COMPLIANCE SUMMARY 

This section summarizes the design and operational control strategy related to the AWR Project 
to ensure compliance with .the appropriate FEMP functional area requirements. The FEMP 
functional areas are listed in Section 4.1. Two of the functional areas (EP and EW) are within 
the primary scope of this ECP, and are addressed in Sections 4.2 and 4.3. Most of the 
functional area requirements are previously addressed in the ARAR Compliance Summary, 
Section 3.0. 

4.1 Description of Functional Areas 

Project work at the FEMP site is organized into 24 functional areas. Each functional area 
consists of related activities or processes with similar environmental, health, or safety concerns. 
In addition to the ARARs and TBC requirements listed in Section 3.0, the project design must 
meet requirements that are defined by a functional area. Exhibit 4-1 contains the complete list 
of the 24 functional areas, and identifies the 15 functional areas that interface directly with ED 
(Engineering Design), as specified in the AW R Technical Requirements Document (TRD). 

Exhibit '4-1 : FEMP Functional Area Descriptions 

1 I Yes I CM 1 Configuration Management 
2 Yes ED I Engineering Design 

13 I Yes I QA I Quality Assurance 
14 Yes RP I Radiological Protection 

- 
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EP Functional Area Requirement 

10 CFR 1022; Compliance FloodplainMletlands 
Environmental Review 

Environmental Control Plan 

Matching 
ARAWBC 

Requirement 

Exhibit 3-2 

4.2 Compliance Summary for EP Functional Area 

10 CFR 1021.2; NEPA Implementation 

40 CFR 122.26 (OAC 3745-38); Discharge of Storm 
Water Runoff 

40 CFR 125.1 00 and 125.1 04; Best Management 
Practices 

Exhibit 4-2 identifies the AWR Project requirements for the Environmental Protection (EP) 
functional area and matches the EP,requirement to the associated ARAR or TBC requirement. 
The EP functional area requirements (listed in Appendix 6 of the TRD) are adequately 
addressed within the ARAR compliance matrices of Section 3.0, except for four instances, 
which are addressed in Exhibit 4-4. 

Exhibit 3-3 ' 

Ex hi bit 3-3 

Exhibit 3-3 

.J The EP functional area is concerned with various environmental laws and regulations that 
protect the land, water, air, biota, flora, and other components of the natural environment. The 
EP requirements are not specifically defined in terms of engineering activities, but are focused 
on allowable human interactions with the natural environment. 

~ 

33 CFR 330, Appendix A; USACE Nationwide 
Permits and Conditions 

OAC 3745-31 ; Permits to Install New Sources of 
Pollution 

OAC 3745-1 -04; Protection of Surface Waters 

OAC 3745-95; Backflow Prevention and Cross- 
Connection Control 

a 
Exhibit 3-3 

Exhibit 3-3 

Ex hi bit 3- 1 

Exhibit 4-4 

Exhibit 4-2: AWR Project Requirements Summary for EP Functional Area 

40 CFR 302; Designation, Reportable Quantities, 
and Notification 

Regulation 

Exhibit 4-4 

National 
Environmental Policy 
Act (NEPA) 

Federal Water 
Pollution Control Act 
(FWPCA) and 
Clean Water Act 
(CWA) 

Safe Drinking Water 
Act (SD WA) . 

Superfund, 
Emergency Planning, 
and Community 
Right-to-Kno w 
Programs 

OAC 3745-9-10; Ohio Water Well Standards I Exhibit 3-3 

-~ ~~~ 
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Regulation EP Functional Area Requirement 

Clean Air Act (CAA) 40 CFR 61, Subpart H; National Emission Standards 
for Emission of Radionuclides Other Than, Radon 
from Department of Energy Facilities 

Eo Environmental Control Plan 

Matching 
ARAFUTBC 

Requirement 

Exhi bit 3- 1 

Exhibit 4-2: AWR Project Requirements Summary for EP Functional Area 

OAC 3745-1 5-07 and ORC 3704.01 thru.05; 
Prohibitions of Violations and Air Pollution Nuisance 

OAC 3745-1 7-07; Control of Visible Particulate 

Emissions from Stationary Sources 

OAC 3745-1 7-08; Control of Fugitive Dust 

OAC 3745-31 -05(A): Permits to Install New Sources 
of Pollution, Criteria for Decision 

Exhibit '3-3 

Exhibit 3-3 

Exhibit 3-3 

Exhibit 3-3 

Radiation Protection 
of the Public and the 
Environment 

~ ~ _ _ _  

OAC 3745-31-35-02(C); Criteria for Air Permits to 
Operate 

DOE Order 5400.5, Chapter 11.1 .a: Requirements for 
Radiation Protection of the Public and the 
Environment (Radiation Does Limit, All Pathways) 

DOE Order 5400.5, Chapter Ill: Derived 
Concentration Guides for Radionuclides in Air and in 
Water 

for Radon Emission from Department of Energy 
Facilities 

Exhibit 4-4 

Exhibit 3-3 

Exhibit 4-4 

4.3 Compliance Summary for EW Functional Area 

Exhibit 4-3 addresses the AWR Project requirements for the Environmental Restoration and 
Waste Management (EW) functional area. The EW functional area requirements (listed in 
Appendix B of the TRD) are adequately addressed within the ARAR compliance matrices of 
Section 3.0, except for one instance, which is addressed in Exhibit 4-4. 

The EW functional area is focused on the performance of many different projects at the FEMP 
project site to safely decontaminate and commission the various DOE facilities. Remediated 
areas are generally restored to natural conditions whenever feasible. The treatment, storage, 
disposal, transportation, and management of hazardous wastes will continue for many years. 

The Comprehensive Environmental Response, .Compensation and Liability Act (CERCLA, or 
Superfund) is the statutory driver for remediation at the FEMP, and requires the establishment 
of project-specific ARARs for all portions of remediation. Since CERCLA itself offers no specific Q 

~ ~~ ~~ -~ 
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Environmental Control Plan - 

ARARs for the AWR Project, it is not included in Exhibit 4-3. In addition, the Amended Consent 
Agreement, September 20, 1991 (as modified by Dispute Resolution 1997) for the FEMP site 
establishes milestones and schedules, but does not specify ARARs, and therefore, it is also not 
included in Exhibit 4-3. 

0 

' EW Functional Area Requirement 

40 CFR 262 and OAC 3745-52; Standards Applicable to 
Generators of Hazardous Waste 

Exhibit 4-3 AWR Project Requirements Summary for EW Functional Area 

Matching 
ARAWTBC 

Requirement 

Exhibit 3-3 

Regulation 

Resource 
Conservation 
and Recovery 
Act (RCRA) 

DOE Orders 

40 CFR 263 and OAC 3745-53; Transportation Requirements I Exhibit 3-3 

40 CFR 264 and. OAC 3745-54; Standards for Treatment, I 
Storage, and Disposal Facilities 

Exhibit 3-3 

Subpart D (Contingency Plan); 
Subpart I (Container Storage); 
Subpart J (Tank Systems); 

Subpart B (General Facility Standards); 
Subpart C (Preparedness and Prevention); 

Subpart S (Corrective Action Management Units); and 
Part 264.1 101 (Containment Buildings). 

3AC 3745-400; Ohio Construction Demolition Debris Rule I Exhibit 4-4 

DOE Order 5400.5, Chapter lV.6.b; Control of Residual 
Radioactive Material (Radon) During Interim Storage 

Exhibit 3-1 
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Environn mtal Control Plan 

0 
Exhibit 4-4: EP and EW Functional Requirements Summary (not otherwise referenced to A': ARs or TBCs) 

Category I 
Description 

EP / 6ackflow 
Prevention and 
Cross-Connection 
Control 

EP / Designation, 
Reportable 
Quantities, and 
Notification 

Functional 
Requirement 

ORC 6109: and OAC 3745-95 

40 CFR 302. 

'he SDWA establishes national 
,tandards for regulation of drinking 
vater. The FEMP now has a public 
kinking water system due to the 
ionnection with City of Cincinnati Water 
Vorks (CCWW) in 1996. Therefore, 
lackflow protection is required to 
irotect CCWW from process water 
mtering. 

'his regulation designates under 
;ERCLA those hazardous substances 
with reportable quantities and their 
espective notification requirements if 
eleased to the environment. This 
egulation also applies to the hazardous 
iubstances designated under the CWA. 

3esh water Is supplied to Ihe 
3rocess from the Fresh V: iter 
Surge Tank, which is designe I to 
wevent backflow into the F! MP 
site fresh water supply. .his 
design also meets the criteri; for 
3ir gap separation per i AC 
3745-95. Check valves are !Is0 
designed into the system at the 
point of connection. - 
Secondary containment is prove led 
for the various systems involvr 1 in 
the processing of the silo wa es. 
Leak detection and p Imp 
shutdown interlocks are pro\ led 
on secondary contalnment trai ;fer 
lines. Process tank fill levelr: are 
remotely monitored and alari :ed. 
Redundancies are provided foi key 
pieces of equipment. All 
unplanned releases are evall; iled 
for notification and reportint in 
accordance with 40CFR 302 
requirements. 

Emissions of all materials ib the 
silos are minimized by I .ing 
sealed hatches and piping. The 
RCS is designed to operate i t  a 
negative pressure. 

The RCS stack has an isoki otic 
sampling system and all 
discharges are continur .isiy 
monitored for radioactivity. : ack 
alarms and backup power are ilso 
provided. 

- 

Cross Reference 
Index 

See description in the section 
)n the AWR Utility Systems 
I f  the FRO regarding 
jomestic water system for 
he AWR Project. 

See sections on the TTA and 
:he AWR Control Systems 01 
:he FRD. Also, a 
Zontingency Plan and 
Emergency Response is Io 
3 8  prepared for the AWR 
'reject and provided to FDF 
'or review 60 days prior to 
start of construction. 

Conlracl No. FSC 624 
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Exhibit 4-4: EP and EW Functional Requirements Summary (not otherwise referenced to ARARs or TBCs) 

. .  Category I.::?' 
Description .' 

EP / Criteria for Air 
Permits to Operate 

- 
EP/  Derived 
Concentration 
Guides for 
Radionuclides in 
Air and in Water 

EW/Ohio 
Construction 
Demolition Debris 
Rule 

3AC 3745-35-02 (C). 

lOE Order 5400.5, Chapter Ill, 
lerived Concentration Guides (DCGs) 
or Air and Water. 

3AC 3745-400. 

No permit to operate will be granted by 
the State of Ohio until the applicant 
demonstrates: . The source is in compliance with 

applicable air pollution control 
laws: 
The source Is equipped with 
instrumentation and sensing 
devices to monitor and record 
emission data (if required by the 
Ohio EPA Director); and 
Performance tests were made in 
accordance with Ohio EPA 
methods (if required by the Ohio 
EPA Director). 

The DCG values listed in this chapter 
are provided as reference values for 
conducting radiological environmental 
protection programs at operational DOE 
facilities and sites. 

Construction and demolition debris 
shall be disposed of only by the 
methods listed in OAC 3745-400-04, 
such as landfilling or other methods 
approved by the licensing authority. 

. .  

The AWR air pollution control 
systems are designed and installed 
per applicable codes, standards, 
and regulations. . Emission 
monitoring equipment is provided 
per 40 CFR 61 requirements (see 
Exhiblt 3-1 ARARs relating to 
radionuclide emissions). Foster 
Wheeler is to conduct performance 
tests of air pollution control 
systems to demonstrate 
compliance for Ohio EPA as 
necessary. 

As previously described, any 
wastewater resulting from the AWR 
Project is treated to meet the 
AWWT WAC, and therefore, 
achieves compliance with the DCG 
values for water and the 
parameters of the NPDES permit 
for the FEMP site. Also, the RCS 
controls air emissions to levels 
such that compliance with the air 
Immersion DCGs are achieved. 

Construction and demolition debris 
is staged and stored according to 
approved AWR SOPS. Temporary 
management of these materials is 
performed per the Waste Handling 
Work Plan. FDF is to provide final 
disposal of such materials. 

Cross Reference 
Index 

See sections on the RCS and 
the HVAC Systems of the 
FRD. . Also, see the AWR 
Project Environmental 
ALARA Report and Section 
2.1, Air Emissions Conlrol, 01 
this ECP for additional 
informat ion. 

See Sections 2.1 and 2.3 of 
the ECP for additional 
information. 

See the AWR Project Waste 
Handling Work Plan for 
additional information. 
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ATTACHMENT A A1 to A10 

Purpose: 

The purpose of this calculation is to analyze existing and proposed stomwater drainage for a 
complex remediation project at the U.S. Department of Energy facility in Fernald, Ohio. 
Design and analysis will include ditches, channels, culverts, overland drainage patterns, inlets 
and erosion control. 

This calculation supports the Preliminary Design Package issued on November I, 1999, and 
will be revised at a later time to reflect Final Design. The construction effort will occur in 
various phases and thus reduce total disturbed area at any given time. 
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Site Description: 

The project site is'located at the northern edge of Hamilton County, northwest from the town 
of Fernald, Ohio. Silos 1 and 2 are part of Operable Unit 4, one of the waste storage/handling 
areas to the west of the DOE Fernald plant. OU 4 consists of the four concrete silos and the 
immediate vicinity, approximately 5.8 acres (811 feet by 313 feet). OU4 is bounded by north 
coordinates 481,033 and 480,222 and by east coordinates 1,378,329 and 1,378,642. 

Silos 1 and 2 were built in 1951 to contain radioactive sluny material which was a byproduct 
of uranium ore processing. The slurry material will be transferred to steel tanks within the 
proposed TTA building using remote handling and other advanced technologies. 

The Silos 1 and 2 AWR Project will be constructed in phases in order to expedite the removal 
of radon gases from the silo headspaces. This requires that the RCS building and supporting 
facilities be constructed and put into operation as soon as possible. It is proposed that the 
design will include two site preparation packages for approval prior to the overall Final 
Design submittal. 

The physical extent of the project are categorized into nine work areas as shown on sheet A5. 
Work areas 8 and 9 are not contiguous with the rest of the project. The total project area is 
approximately 9.5 acres. Some areas will require only minor ,mding and site preparation, 
such as work area 6 and the remote work areas 8 and 9. 

Work 
Area Description of maior land use Size . 

Trailers and Parking Facilities 
Eastern Laydown Area 
Assembly Laydown and Staging Area 
RCS / ITA Building Area 
SS Module Assembly Area 
Control Trailer / Laydown Area 
Silos 1 and 2 Area 
Silo 4 Area 
Satellite StagingBtorage Area 

1.0 acres 
0.8 acres 
0.7 acres 
1.3 acres 
0.8 acres 
0.3 acres 
2.5 acres 
0.3 acres 
1.8 acres 
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Criteria: 

Task ' Criteria 
Protect the environment. Segregate 1 
contaminated stormwater from clean 

. F - 2 7 2 . 5  . -  

SWS requirements 
001,003,006,015,020 

Specific requirements for the Storm Water System (SWS) are listed in Section 2.3.2.1 of the 
Technical Requirements Document (Reference 2). The necessary attributes of the SWS are 
described in 7 paragraphs (sheet A2) and then also listed as 20 requirements (sheets A3 and 
A4). The 20 requirements are summarized into the following design criteria list, in order of 
precedence. 

stormw ater. 
Prevent erosion and sediment. Perform 
earthwork efficiently. 
Existing and proposed drainage systems 
shall be adequately sized and designed for 
appropriate storms. . 
Maintain existing SWS patterns and use 
existing drainage features. 

2 004,007,010,015,016, 
017,019 

3 002,005,006,008,009, 
01 1,012,013,014,018 

4 003,005,012 

The SWS requirements are restated into the following design criteria: 

1. Provide controlled drainage to segregate contaminated stormwater from uncontaminated 
stormwater. Contaminated stormwater shall be contained and characterized prior to 
discharge to the AWWT facility, meeting the wastewater acceptance criteria for the 
AWWT facility as described in Table 2-loa. Provide controls for the SWRS, RCS, and 
TTA areas which are potentially contaminated. Provide controls for earthwork to be 
conducted according to FDF waste management standards. Secondary containment 
systems for potentially hazardous equipment and areas of contaminated stormwater shall ' 

be designed for the 25-year7 24-hour storm. 

2. Use the ODNR manual for design and installation of erosion matting, check dams, riprap 
or other erosion control items. The ODNR Manual (Reference 3) shall take preference 
over ODOT Drainage Manual (Reference 4) and the AASHTO standards (Reference 5).  
Include measures to minimize erosion and sediment transport using runoff controls for 
disturbed areas. Ensure that temporary modifications and potential design changes do not 
cause erosion and sediment during construction and operation. Use revegetation, seeding, 
and soil additives in conformance with the ODNR Manual. Stabilize unworked areas 
within 30 days using seed or mulch, with possible soil supplements. 
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I PROJECT: Fernald Silos 1 and 2 AWR I SUBJECT: Stormwater Drainage I 

3. Identify drainage differences, maintenance problems, and impacts caused by changes to 
the current system. Design new culverts and analyze existing culverts using appropriate 
storm methods for Hamilton County. Control structures for ail other uncontaminated 
stormwater shall be designed for the 10-year, 24-hour storm. 

4. Make efficient use of existing SWS features and maintain existing drainage patterns. 
Ensure that roadside ditches do not overtop roads for the design storm. However, 
flooding the road shoulder is permitted in order to minimize ditches. Open stormwater 
channels will generally have low non-erosive velocities and will not‘ accumulate 
sediment. 

Me thodology : 

The rational method, Q = CIA, will be used to determine peak flows for each drainage 
channel segment. Then Manning’s equation ( V = 1.49 x R0.67 x So.’ / n ) will be used to 
determine flow depth and flow velocity for each drainage channel segment. Manning’s 
equation can be applied to ditches and culverts equally to determine velocity. Time of 
concentration is generally 10 minutes for each drainage channel. Rainfall intensity for 10 
minutes of a 10-year storm is approximately 5.4 inches per hour (Reference 4). The 
computer program FlowMaster (Reference 11) is generally used to solve Manning’s equation. 

Assumptions: 

No assumptions other than are normally required for hydrologic and hydraulic coefficients. 
This calculation reflects preliminary design, roughly corresponding to the Preliminary Design 
Package issued on November 1, 1999. Site layout and grading will be revisited as necessary 
to ensure proper drainage for Final Design. 
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List of Drawings for Existing Site Drainage: 

1. Waste Pit Area Stormwater Control, EH&S Improvements project, A.M. Kinney inc, 
(Revision 0, CFC, December 1990), Revision 1, As-built, August 1993: 

0 Drawing 40A-4445-6-00055, Location Plan, l”=lOO’ 
0 Drawing 40A-4445-G-00056, Site Plan, l”=lOO’ 
0 Drawing 40A-4445-G-00057, Grading Plan #1, 1 ”= 100’ 
0 Drawing 40A-4445-G-00058, Grading Plan #2, l”=lOO’ 
0 Drawing 40A-4445-G-00063, Trench Drain Profiles, 17’=33, H and 1’7=107 V 
0 Drawing 4OA-4445-6-00065, Site Details, scale as shown 

2. Drawing 94X-5900-G-00898, Civil Utility Plan, Layout of Utilities and Tie-ins, Parsons, 
Revision 5, As-built, September 1997. 

3. Underground Utilities, Fernald Environmental Restoration Management Corporation, 
April 1998: 

0 Grid 31A, Drawing 22A-5500-P-00804, Revision 6, 1”=60’ 
Grid 31B, Drawing 22A-5500-P-00805, Revision 7, l”dO’ 

4. Silos Infrastructure Project, Fluor Daniel Northwest, Project 403 15, <%-built 
eventually>, <later 1 9 9 9 ~  

Drawing 94X-6100-G-02210, Plan & Profile #1, 17’=50’ H and 1”=S V 
Drawing 94X-6100-G-02211, Plan & Profile #2, 1”=50’ H and 1”=5, V 
Drawing 94X-6100-6-02212, Plan & Profile #3,1”=50’ H and 1”=5’ V 
Drawing 94X-6100-6-02213, Cross sections #1, l”=lO’ 
Drawing 94X-6100-6-02214, Cross sections #2, l”=lO’ 
Drawing 94X-6100-G-02215, Cross sections #3, l”=lO’ 
Drawing 94X-6100-G-02216, Cross sections #4, l”=lO’ 
Drawing 94X-6100-6-02217, Cross sections #5, l”=lO’ 
Drawing 94X-6100-6-02214, Trench Drain Profiles, 1”=33’ H and l”=lO’ V 
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Computations: 

The calculation design criteria will be examined and discussed in order. 
discussion and computations will be performed consistent with preliminary design drainage. 

Appropriate 

Criteria #1 

Currently, there is an existing perimeter control system for stormwater around the OU4 area, 
constructed in the early 1990s. The perimeter control consists of small concrete rectangular 
ditches which outlet into grass ditches and culverts. The perimeter control system flows to a 
large rectangular concrete sump approximately 400 feet west of Silo 4. The concrete sump 
contains a 12" force main to pump the collected stormwater to the Bio-Surge Lagoon, which 
is part of the Advanced Waste Water Treatment ( A m )  system. 

The existing concrete perimeter ditches will be maintained as a control for potentially 
contaminated stormwater in connection with berm grading around Silos 1 and 2. Silt fence 
shall be placed to prevent sediment from entering the concrete perimeter ditches. Extensive 
placement of erosion control blankets will also be used to prevent sediment. 

Phase 1 of the Silo Waste Retrieval System (SWRS) includes excavation for superstructure 
foundations within the controlled area. This will occur prior to the preparation of a flat area 
for the superstructure assembly within h e  Silos 1 and 2 area. Therefore, waste staging area 
will be at a premium during Phase 1. 

Drawing 11FCD003 (sheet A6) shows the concrete perimeter trench as it relates to Silos 1 
and 2. The hazardous material slurry is extracted through the top of the concrete silos and 
transferred using doublecontained systems on the superstructure and in the 'ITA building, 
with redundant equipment and contingency plans when possible. 

Since Silo 4 has never contained any hazardous materials, the stormwater drainage is not a 
concern at this area. Silo 4 only requires minor ,=ding and surface preparation. In addition, 
the area around Silo 4 is at the top of the road profile, so that the ditches at Silo 4 only 
receive very small drainage areas. 

There is potential for contaminated earth in the vicinity of the proposed RCS and TTA 
buildings. A contained area might be needed to contain excavated earth prior to final 
disposition. Plastic sheeting basins with upturned edges can be erected at laydown areas to 
control stormwater that comes into contact with excavated soils. Plastic sheeting can be used 
to cover excavated earth and prevent stormwater from contacting excavated soils in the first 
place. All of the process equipment for handling silo gases and slurry material is double- 



contained and placed within buildings, which eliminates the need for stormwater secondary 
containment . 

0 

Criteria #2 

The ODNR Manual (Reference 3) has erosion control measures as defined in two categories: 
construction and post-construction. The following list of erosion control features are 
proposed for the project. 

1. Erosion and Sediment Control During Construction 
Sediment Trap 
SiltFence 
Inlet Protection 
CheckDam 
Temporary Diversion 
Construction Entrance 
Matting 
Temporary Seeding 

Conveyance Channel 
Outlet Protection 

2. Post-Construction Stormwater Quality Treatment 

Criteria #3 

Preliminary stormwater drainage layouts are shown on sheets A8 and A9. Layouts are 
currently being revised due to continued analysis of construction vehicle movements. The 
total precipitation amount for the 25-year7 24-hour storm is 4.9 inches, and for the 10-year, 
24-hour storm is 4.2 inches (Reference 9). 

On sheetA8, the essential elements of Site Prep Package #1 of the project are shown. The 
parking area is graded at a slope of 1.5% southward in front of the project trailers; stormwater 
on the gravel parking lot will flow into the existing ditch to the east. The area beneath the 
trailers will be graded at a flat elevation of 575.0 for ease of blocking and stairs, with very 
small swales to drain westward. The gravel laydown areas west of the trailers have a gentle 
1% crown to shed water to perimeter swales. The north laydown discharges to an existing 
catch basin; the other laydown discharges southward to the existing roadside ditch. 



On sheet A8, the existing roadside ditch can be used as a sediment trap by building a dam 
right in front’of the existing catch basin. The detained incremental volume of a 2-feet wide 
trapezoidal ditch with 3:l side slopes is 16 square feet per linear foot (for a depth of 2 feet). 
A trapezoidal ditch 200 feet long can detain 119 cubic yards. This is sufficient for 1.8 acres 
of disturbed area at the rate of 67 cubic yards per acre. Sediment traps for other areas will be 
designed at a later time when the final configurations become clear. 

On sheet A9, the essential elements of Site Prep Package #2 of the project are shown. The 
finished floor elevation of the buildings is at 576.0. The gravel areas adjacent to the 
buildings will be slightly below 576.0 and slope directly away from the building. The gravel 
areas, as much as possible, will be directed via shallow swales to the catch basin for the 30” 
RCP, which will be slightly lowered for grade. 

On sheet A10, roof drainage will come down the side of the prefabricated metals building 
within gutterddownspouts supplied by the vendor, and then collected in headers to the 
comers of the building. The western collection header will flow southward to the roadside 
dltches; this header will also convey roof drainage from the RCS buildings. There are two 
existing 12” storm drains by the road to receive the stormwater and convey it under the road. 
The eastern collection header will flow northward and discharge into an existing catch basin 
which is quite deep. 

Criteria #4 

Site Prep Package #1 will include work areas 1 and 2 (approximately 1.8 acres disturbed 
area). This earthwork will consist of stripping topsoil, grading level surfaces with minor 
cut/fill, and proofrolling. Most areas will receive gravel surfaces with geotextile underneath, 
so that stabilization of the site will occur rather quickly. 

Site Prep Package ##2 will include work areas 3 through 6 (approximately 3.1 acres disturbed 
area). This earthwork will consist of stripping topsoil, building excavations, extensive fill 
operations along the southern leg of the perimeter road, and compaction. 

000096; 
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Overall Drainage : i  

The approximate volume of runoff for the first 6 work areas is computed using NRCS 
methods (formerly known as SCS) contained in Reference 8. The curve numbers are 
conservatively selected for Type C soils (poor drainage, clay) with the following surfaces: 
gravel 

s =  
P =  
Q =  
V =  

- 
(CN=89) and impervious roof (CN=98). 

potential maximum retention after runoff 
rainfall = 4.2 inches for the 10-year, 24-hour storm 
runoff = (P - 0.2S)* / (P + 0.8s) 
total runoff volume = P x A x 1/12 x 43560 

= (1000 / CN) - 10 

The total length of trapezoidal ditch available along the southern leg of the perimeter road is 
1000 feet (with maybe 200 feet deducted for truck entrance crossings. Using a 2-feet width 
with 3:l side slopes for a depth of 2 feet, the incremental volume is 16 square feet per linear 
foot. A trapezoidal ditch 800 feet long can detain approximately 12,800 cubic feet of 
stormwater. 

The total length of trapezoidal ditch available on the eastern leg of the perimeter road is 200 
feet or so. Using a 4-feet width with 3:l side slopes for a depth of 4 feet, the incremental 
volume is 64 square feet per liner foot. The trapezoid ditch can detain approximately 12,800 
cubic feet of stormwater. 

. . . .  . . .. . ... .. .. . . . . ... . 
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I SUBJECT: Stormwater Drainage I 

Conclusions: 

Constructing the Silos 1 and 2 AWR 
from the project site. A total of 9.5 
project. Over half of this area will 

Project in phases will reduce the transport of sediment 
acres will be disturbed during the construction of the 
be minor grading with less than 1 foot of CuUfill in 

uncontaminated areas. Major earthwork will be required to construct foundations for the 
buildings, superstructure, and silo benn grading. The existing perimeter ditches along the 
roadway are able to detain a large portion of the total runoff for the clean areas in Site Prep 
Packages #I and #2. 
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The Contractor shall provide facilities to  prevent the introduction into any stream, lake, 
aquifer, or other body of water, of  any substances or materials which may pollute or 
degrade the water or be deleterious t o  fish and wildlife. 

The potential for generation of contaminated stormwater, including any run-on and runoff, 
shall be minimized by process design and operation. Contaminated runoff  could come 
from areas that are in direct contact with residue or have a high potential of  corning in 
contact with residue, such as storage pads and stockpile areas. The quantity o f  
contaminated stormwater from the AWR Project area shall be minimized by segregating 
clean area run-off from potentially contaminated runoff. Clean runoff could indude 
building roof drainage and runoff from areas of foted contamination. "Clean' Stormwater 
shall be routed t o  the stormwater collection basin south of the project area. Clean 
stormwater shall not be discharged to  the AWWT Facility. 

Areas used for management of  materials that could contribute to contaminated stormwater 
shall be protected from precipitation and stormwater run-on and runoff, t o  the extent 
practicable, in the design. Contaminated stormwater shall not be discharged with "clean' 
stormwater. Contaminated stormwater shall be contained and sampled prior t o  discharge 
into the existing WWS. Contaminated stormwater shall meet the wastewater acceptance 
criteria and other requirements identified in Section 2.3.2.2 for wastewater, including the 
limit on flow, prior t o  discharge t o  the AWWT facility. 

New SWS shall be designed in accordance with FEMP site policy and Ohio stormwater 
requirements. The site Stormwater Pollution Prevention Plan, RM-0039 (Part 7 - 
Section 3.0) is used t o  satisfy the requirements of the FEMP National Pollutant Discharge 
Elimination System (NPDES) Permit. Stormwater control design details, construction 
methods, and materials shall be in accordance with Ohio approved stormwater standards. 
As referenced in the SPPP, stormwater management, as well as erosion and sediment 
control during construction, shall comply with the latest version of ODNR Rainwater and 
Land Development Manual (Part 7 - Section 5.01; t h e  US. Technical Paper 40 
(Part 7 - Section 5.01 may be used for levels for storm events at the FEMP. 

Storm drain systems not directly connected to the SWS (if any), with catchments less 
than 160 acres, may be designed by the Rational Method. Stormwater control systems 
designed by the Rational Method shall use rainfall freguencies found in Technical Paper No. 
40 (Part 7 - Section 5.01 and MNS Hydro-35 (Part 7 - Section 5.01. Those storm drain 
systems directly connected to  an existing SWS shall be designed by Soil Conservation . 
Service methods (e.g., TR-55, TR-20). 

Environmental releases shall be avoided to  the extent possible. Any spills or other 
unplanned releases t o  the environment shall be immediately reported to  FDF and cleaned 
up to  minimize the release of contaminants to the environment. 

Limited stormwater control facilities shall be provided to the Contractor for the collection 
of stormwater from the Contractor's process facility location. Existing stormwzter 
control features and facilities are shown on the following: the topographic map illustrated 
in figure C 4  (Appendix C - Secbon C.21, drawing 40A-4455-6-00056 (Part 7 - Section 
1.41, and drawing 94X-5900-6-00898 (Part 2 - Seaion 1.41. The Contractor, using 
assigned FDF personnel, shall maintain this system until project conlpletion. In particular, 
the Contractor shall maintain the drainage ditches and other'stormwater appurtenances in 
the project area in a manner that ensures continued operation of the SWS pursuant t o  i ts 
design standards. For example, any sediment build-up that affects run-off f l ow  below 
design capacities shall be removed and managed by the Contractor. 

OG3.0108 



Table 2-9 provides system requirements for the SWS. Regulatory requirements for the 
control of stormwater are listed in the ARARs in Appendix B. 

SWSOOG 

SWS-007 

SWS-008 

SWS-009 

SWS-010 

Ref- 2 

Stormwater management systems for secondary containment areas 
for K-65 material, wastewater, hazardous substance or hazardous 
material tanks, and contaminated stormwater shall be designed for 
the 25-year, 24-hour storm. Stonwater controls for all other 
uncontaminated stormwater shall be designed for the 1 0-year, 
24-hour storm. 

Install erosion matting, check dams, riprap lining, or other methods 
specified in the ODNR Rainwater and Land Development manual 
(Part 7 - Section 5.0) to limit erosion, as appropriate to  control 
excessive stormwater velocities. 

Through design, minimize the use of stone or other materials needed 
to control erosion in the ditches. . I. . 

Ensure that the road side ditches do not overtop the roads for the 
design storm. 
Include measures to  minimize and mitigate erosion and sediment 
transport in the runoff controls from the distributed areas. 

Table 2-9 Stormwater System Requirements phdc 32 

methods, materials, and design are observed. Where conflict exists 
between the AASHTO or ODOT standards and the ODNR Rainwater 
and Land Development manual, the ODNR manual shall take -- 

imoacts caused bv chanaes in the current system. 

February 3, 1999 32' Rev. 1 

0630101 
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sws-017 

SWS-018 

SWS-019 

= - 2 7 2 5  
c. NO. FSC 624 

TRD-40710-RP-0001 

7 . .  

Table 2-9 Stormwater System Requirements 

erosion and control sediment during and subsequent to  construction. 

Using seed or mulch, stabilize areas disturbed during construction 
that are not surfaced or covered with riprap. Ensure that 
revegetation, seeding, and soil supplements conform to  ODNR 
Rainwater and Land Development manual standards. 

Ensure that open course stormwater drainage channels have low 
velocities that  are nonerosive and limit sediment accumulation. 

Ensure that construction areas and exposed soil, unworked and left 
exposed for thirty days or more are seeded per ODNR Rainwater and 
Land Development manual standards and FDF waste management 
requirements. 

. Ditch design shall not impact nearby 
' 

Development manual and cdmplies with the FDF waste 

SWS-020 Contaminated stormwater shall be contained and characterized prior 
to  discharge tothe A M  facility. Contaminated stormwater shall 
meet the wastewater acceptance criteria in Table 2-10a and other 
requirements identified in Section 2.3.2.2 for wastewater including 
the limit on flow prior to discharge to  the AWWT facilit'y. 
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ACRONYMS 

ALARA 
API 
AS1 
AWR 
AWWT 
BRS 
CATS 
CCTV 
CFC 
CPU 
DIN 
DRS * - DWRS 
EM MA^ 
FDF 
FDS 
FSMS 
gPm 
HMI 
HVgUAC 
I/O 
CAT 
IS0  
MCC 
MEES 
MOV 
MPI 
NEMA 
NPSH 
P&IDs 
PLC 
RH 
RGS , 
rF Tl 
SAlE 
SOT 
SPSA 
SREE 
SSI 
SWRS 
TEFC 
l T A  
TWRS 
UF 
UPS 
ViPP 
WG 

as low as reasonably achievable 
American Petroleum Institute 
actuator sensor interface 
Accelerated Waste Retrieval 
Advanced Wastewater Treatment Plant 
Bulk Retrieval System 
Conditioning and Transfer System 
closed circuit television 
Continuous Function Chart 
Central processor unit 
Deutsches Institute Normung 
Debris Retrieval System 
Decant Waste Retrieval System 
Easily Manipulated Mechanical ArmTM 
Fluor Daniel Fernald 
Facility Decontamination System 
Full-Scale Mock-up System 
gallons per minute 
Human-machine interface 
Heating, ventilating, and air conditioning 
Inputloutput 
Integrated Construction Acceptance Test 
International Standards Organization 
Motor control center 
master equipment enable switch 
motor-operated valves 
multi-purpose interface 
National Electrical Manufacturers Association 
net positive suction head 
piping and instrumentation diagrams 
programmable logic controller 
relative humidity 
Radon Control System 
revolutions per minute 
Silo-Arm Interface Enclosure 
System Operability Test 
Sample Preparation and Storage Area 
Silo Retrieval End-Effector 
synchro-serial interface 
Silo Waste Retrieval System 
totally enclosed, fan-cooled 
Transfer Tank Area 
Transfer Tank Area Waste Retrieval System 
ultra-filtration 
Uninterruptible Power Supply 
Vitrification Pilot Plant 
water gauge 

C@ntrac! No. FSC 624 
h w e m k r  1,1999 



m System Design Description 

1.0 INTRODUCTION 
. F - 2 7 2 5  
. -  

This System Design Description document provides detailed descriptions of the process 
systems comprising the Accelerated Waste Retrieval (AWR) Project at the U.S. Department of 
Energy (DOE) Fernald Environmental Management Project (FEMP) site. This document 
includes information from the Process Descriptions, Document no. 624-P622-20, for the AW R 
Project, as well as a complete description of equipment and instrumentation in each system and 
the applicable codes and standards for the systems, structures, and components (SSCs) used 
in the systems. It has been prepared as a component or subset of the preliminary design 
package for the AWR Project and in conjunction with the Design Criteria Package, Functional 
Requirements Document, and other AW R Project design submittals. 

1.1 . Document Purpose and Organization 

As part of the Preliminary Design submittal for the AWR Project, the System Design Description 
docufient describes each AWR Project system in terms of process, equipment and 
instrumentation descriptions required to meet the applicable scope of work requirements, 
including applicable codes and regulations. It is formatted in the following manner. Section 1 
provides an introduction that includes the system identification for the AWR Project. Section 2 
provides a general overview of the AWR Project that includes the mining strategy of how the 
waste is retrieved from the silos. Section 3 lists the requirements and bases for design. 
Section 4 describes each major system 'design component, with Section 5 describing the 
distributed control system and system components for the AWR Project. And finally, Section 6 
lists the applicable references used in the development of the System Design Descriptions. 

1.2 Systems Identification 

The AWR Project includes six major systems listed below and depicted in Exhibit 1-1. 

Silos Waste Retrieval System (SWRS). The SWRS retrieves material from the silos; 
transfers residues, BentoGroutTM, and heel material to the transfer tanks; retrieves and 
packages discrete objects; and performs gross decontamination of the silos. 

Decant Sump Waste Retrieval System (DWRS). The DWRS retrieves materials from the 
decant sump (liquids from the silos and approximately 1000 gallons of sludge/solids in a heel), 
segregates materials and transferdpackages them, and performs gross decontamination of the 
decant sump. 

Transfer Tank Area (lTA). The l T A  consists of transfer tanks to be used as a storage area 
for K-65 MateriaVBentoGroutTM slurry for future transfer to the future remediation facility. 
Provisions will be made for sampling and sample storage. 

Transfer Tank Waste Retrieval System (TWRS). In the future, the TWRS-will retrieve the K- 
65 MateriaVBentoGroutTM slurry from the l T A  and transfer it to processing at a future waste 
treatment facility that is not in scope (NIS) of the AWR Project. 

RCS, Phase 1 and 2. RCS Phase 1 controls and reduces radon concentrations in the silos 
headspace. RCS Phase 2 ensures radon control during retrieval, transfer, and storage of the 
silos material. I I 
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FSMS. A Full-Scale Mock-up (FSM) Integrated Construction Acceptance Test (ICAT)/System 
Operability Test (SOT) is to be performed with the Silo 4 Full-Save Mock-up System (FSMS). 
Foster Wheeler will incorporate the lessons learned from the FSM ICATISOT into the AWR 
Project before beginning operations and use the FSMS for training and troubleshooting during 
SW RS operations. 

Facilities Decont mination System (FDS). The Facilities Decontamination System (not 
shown in Exhibit 1- 1 ) functions to remove gross contamination from the silos, the decant sump 
tank, and contaminated process equipment as part of facility demobilization and closure. Two 
categories of gross decontamination activities are provided by the FDS. First, the gross 
decontamination of silos, decant sump tank, and process equipment, as well as permanent 
facilities erected during the project is part of the FDS. The second type is decontamination of 
temporary tools, equipment, and facilities used on the project. 

Note: The Facility Decontamination System (the seventh system) is an inherent part of 
Systems 1, 2, and 3. A decontamination trailer is also available for small parts and 
equipment. 

Exhibit 1-1: Major Systems in AWR Project 

Contract No. FSC 624 
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2.0 GENERAL OVERVIEW 

Silos 1 and 2 contain K-65 material, a residue that contains radionuclides, including radium (the 
primary contaminant of concern), generated from the processing of high-grade uranium ores. 
The purpose of the AWR Project is to extract the material from Silos 1 and 2, segregate 
discrete objects, transfer th of transfer tanks for staging before final remediation, 
reduce the radon concentration in each of the silos' headspace, provide radon control during 
retrieval and material storage, clean the silos and equipment for system closure, and handle 
secondary waste generated during the AWR Project. 

2.1 Scope 

As the contractor, Foster Wheeler is designing, constructing, testing, and directing the 
operation and maintenance of the AWR Project. FDF is providing labor for operations and 
mainte-nance. The Project consists of four stages: 

Stage 1: Radon Control System (RCS) Installation, Operation, and Maintenance to 
reduce the radon concentration of each of the silos headspace before silo retrieval 
operations; 

0 Stage 2: Demonstration of the Full Scale Mock-up System (FSMS) and residue 
retrieval from the Transfer Tank Area (TTA) to support future processing [the future'silos 
residue processing facility is not in scope (NE) for this contract]; 

Stage 3: Residue material retrieval from the silos, material segregation, transfer of 
resiBecausg of the TTA, and placement of discrete objects in drums for processing by 
others; and 

0 Stage 4: Staging and storage of the residue in the TTA. 

These stages differ slightly than the stages defined in the Technical Requirements Document 
(TRD), but more accurately reflect Foster Wheeler's approach to managing the AWR Project. 

2.2 Mining Strategy 

The mining strategy describes how the waste will be retrieved from the silos from a 
philosophical standpoint as opposed to a procedural and operational standpoint. This 
information is used to help guide test planning and operational planning for the CAT, CAT, dnd 
actual silo deployment. 

2.2.1 Introduction and Purpose 

A revision of the evolving retrieval mining strategy for the Fernald Silos Accelerated Waste - 
Retrieval Project is on the basis of known information about the retrieval system during the 
conceptual design phase. This section evolves as information is provided and details of all the 
retrieval system components are developed. This section is used as a general guide towards 
the development of objectives for safe and cost-effective retrieval of the silo waste. The scope 
of this document is limited to equipment specifically related to in-tank retrieval; therefore, other 
important items such as the Radon Control System, the, Tanks Transfer Area, and many others oco115 
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are outside its scope. The contents of this section does not add, change, modify, or in any way 
affect the technical requirements of any system, subsystem, or component. This is an evolving 
strategy that will be updated as necessary throughout the life of the project. 

This is a brief introduction to the mining strategy and major equipment that is associated with 
successfully completing the retrieval operations. While Silos 1 and 2 contain two distinct layers 
of material that need to be retrieved, the intent is to retrieve them simultaneously. The first 
layer is a bentonite (trade name BentoGroutTM) cap that was placed in the silos to prevent radon 
migration into the dome space and out of the silos. The Bentonite layer varies, but in general it 
is approximately 6-inches deep in the center'of the silo and 3-feet near the silo walls. The 
material may have dried out on the surface, and may still be wetted near the bottom of the 
bentonite layer. The K-65 ore tailings, that were slurried into the tanks, are the remainder of the 
waste that is over 20-feet in depth. 

~ 

2.2.2 Baseline Modifications since the ProDosal 

During the proposal phase, we evaluated two concepts for retrieval of the waste. The first 
concept involves selectively removing the bentonite cap and preventing mixing with the K-65 
waste material. Storage of the two waste streams occurs in separate l T A  tanks. The Silo 
Retrieval End-Effector (SREE) deployed with the Easily Manipulated Mechanical ArmTM 
(EMMA) is used to mine the bentonite, followed by the use of past-practice sluicing techniques 
for the bulk retrieval, and the use of SREE and EMMATM for heel removal. The second concept 
starts with past-practice sluicing techniques for bulk retrieval. This method allows the bentonite 
to mix with the K-65 material, and does not violate technical requirements. Upon successful 
completion of bulk sluicing, the SREE and EMMATM remove the remaining heel. In both 
concepts, EMMATM is equipped with a small arm-based sluicer nozzle to assist in bulk sluicing 

. and wall and floor washdown. Also, EMMATM reduces in size remaining debris and collects it in 
both concepts. After reviewing these concepts, the second concept that allows for the mixing of 
bentonite and K-65 material combined, was selected. The main reason for selecting this option 
was the minimization of the size of the TTA. Two additional separate tanks for the bentonite 
material are eliminated. Also, the schedule for the waste retrieval operations is shorter with 
Concept 2 as there are essentially five operational phases rather than six. Several discussions 
were held during the conceptual design phase to debate the effectiveness of SREE and 
EMMATM to selectively remove the bentonite cap. There are questions related to the ability of 
the bulk sluicing nozzle to adequately overcome the strength of the dried bentonite. While 
these discussions have led the team to carefully look at past sluicing tests performed by the 
Hanford EM30 and Tanks Focus Area EM50. The baseline is still to use the bulk sluicer unless 
there is data that conclusively shows that bentonite is resistant to a large jet and 
wettingbackflushing activities. 

The current baseline is to retrieve the bulk waste from the silos using past-practice sluicing, that 
is accomplished through the use of (1) a low- to medium-pressure, high-volume nozzle through 
one peripheral riser and (2) a retrieval pump through the second peripheral riser. The proposal 
states that the retrieval pump and sluicer are removed, and the Conditioning And Transfer 
System (CATS) with the SREE, jet pump, and conveyance hose attached are deployed through 
the peripheral riser. However, the CATS and the retrieval um are now being integrated into a 
single enclosure, thus eliminating two crane lifts. EMMA is deployed through the center riser, 
and it grasps the SREE and maneuvers it within the tank for heel removal and floor cleaning. 
Upon completion of heel removal, EMMATM deploys the ann-based sluicer to wash down the 
walls and the floor. EMMAm is also used to reduce in size any remaining debris and place it in 
the debris basket that is deployed through the same riser that the bulk sluicing nozzle was 

ThrP 
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deployed. The proposal indicated that the sluicing nozzle enclosure and the silos Debris 
Retrieval System (SDRS) enclosure are separate, necessitating lifts off of and onto the bridge 
respectively. Currently, both the sluicer nozzle assembly the SDRS are combined into a single 
enclosure that requires no lifts from the bridge. Finally, the past-practice sluicing nozzle and jet 
pump will deploy into the decant sump tank for removal of the remaining sludge and liquid, as a 
final project transfer operation. 

2.2.3 Retrieval Equipment Description 

The baseline description of the equipment is as follows. 

2.2.3.1 EMMATM, Gripper, and Debris Cutting Tool 

There are three manways in each silo that are used for the deployment of the SWRS system. 
The center riser is where the EMMAm is deployed. The cable-driven EMMATM is housed in the 
Silo Arm Interface Enclosure (SAIE) on the platform structure above the silos. EMMATM is 
equipped with a gripping End-Effector (GEE) that is used to grasp tools (like the Silo Retrieval 
End-Effector) and support the use of the debris cutting system. The GEE is also used to pick 
up debris for placement in a debris basket that is lowered through a separate riser. EMMATM 
has an integral “small” arm-based sluicing nozzle that provides assistance to the bulk sluicer 
during bulk retrieval as well as for wall washdown. The arm-based sluicing nozzle is designed 
to operate at approximately 50 gallons per minute at 200 pounds per square inch. The nozzle 
is remotely operated such that a variable spray can be produced that ranges from a fairly 
coherent stream up to a wide spray pattern. A separate debris cutting system is available for 
EMMATM to reduce the size of small pipes and other debris for eventual removal from the silos, 
using the basket. 

2.2.4 Bulk Retrieval Svstem - Sluicing Nozzle And Retrieval Pump 

The majority - approximately 90 percent - .of the silo waste is sluiced using past-practice 
sluicing techniques. These techniques have been used at Hanford, Savannah River, and Oak 
Ridge to remove large volumes of waste. The bulk retrieval system consists of two basic 
components. The first component is the sluicing nozzle that is approximately %-inches in 
diameter and is operated at 150 pounds per square inch and 150 gallons per minute. The 
nozzle is remotely articulated to allow for both vertical channel cutting as well as horizontal 
sweeping as necessary. A simple, hoist-driven system allows the sluicer to be vertically raised 
and lowered into the silo. The sluicing nozzle and deployment system is housed in one of the 
peripheral manways. While not discussed here, the sluicing nozzle is housed in the same 
enclosure as the debris retrieval system. 

The second half of the bulk retrieval system is the slurry pump. The slurry pump removes all 
sluiced slurries from the tank during bulk retrieval operations. The slurry pump is matched to 
remove waste at the same rates as the bulk sluicing nozzle and arm-based sluicer nozzle 
operating simultaneously, that is approximately 350 gallons per minute. The pump is deployed 
through the third manway located co-linear with the Sluicing and EMMATM manways. While not 
discussed here, the slurry pump is integrated with the Conditioning and Transfer System 
(CATS) enclosure. 

. .  . I .  000117 
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2.2.5 Heel Retrieval Svstem - Conditionina and Transfer Svstem (CATS), SREE, 
Convevance, and Hose Manaqement 

The waste that remains in the silos upon completion of past-practice sluicing activities is called 
the heel. The heel may consist of remaining liquids, supernatant that is below the net positive 
suction head (NPSH) of the retrieval pump, soft sludge, hard sludge, and any agglomerated 
waste piles and includes debris. The heel is removed by the CAT System. 

EMMATM grasps and maneuvers the SREE in the tank. The SREE is on the basis of two 
systems. The first system is the Confined Sluicing End-Effector that was developed and 
operated at Oak Ridge for the Gunite and Associated Tanks retrieval project. The second 
system is the Waste Retrieval End-Effector that was designed and fabricated for the C-106 heel 
retrieval effort for the Hanford Tanks Initiative. The SREE consists of three rotating jets that 
are used to locally slurry material and direct the slurry to a central inlet that has a 2-inch- 
diameter. The nozzles operate at up to a maximum 10000 pounds per square inch at 
approximately 10 gallons per minute. To vacuum the slurry out of the central inlet port, a radial 
waterjet pump is integrated as close to the SREE as possible. The jet pump requires 
approximately 10000 pounds per square inch of water at approximately 10 gallons per minute. 
When the SREE inlet is submerged in liquid, the jet pump can remove up to 100 gallons per 
minute of motive water and liquid. When the inlet begins to pump air, then the overall retrieval 
rate is decreased significantly. However, the system is able to continue to vacuum the bottom 
of the silo floor. Both the SREE and the jet pump require filtered water for the small nozzles 
that are used. The basic premise of the waterjet pump is that three radial waterjets are placed 
such that they converge in the discharge nozzle of the jet pump, thus creating a vacuum (for a 
short distance). The slurry from the SREE inlet port is sucked into the three jets at that time it 
is pressurized and "pushed" through the jet pump discharge nozzle (demonstrated to pump well 
greater than 60 feet) and into the CATS, that is located as close to the floor as possible. The 
CATS allows for conditioning of the waste before transfer to the TTA. The CATS monitors the 
waste level and solids loading in the slurry and adds additional water if necessary to meet 
transfer requirements. CATS is additionally used to separate any air from the slurry and 
exhaust the air back into the silo. A hose management system between the SREE and the 
CATS ensures that the heel retrieval hoses do not create undue loading to EMMATM. Hose 
management is accomplished through a simple cable system to allow for the SREE to be 
operated within the entire silo floor area. 

2.2.6 Debris Removal Svstem 

A simple basket system design allows the debris that remains at the bottom of the tank to be 
removed and packaged for disposal. The basket is lowered through the same riser that the 
sluicing nozzle is deployed. The basket is lowered from the containment housing at the top of 
the platform by a cable and winch system. EMMATM uses the gripper to collect and place debris 
into the basket until the basket is either full or all the reachable debris has been placed into the 
basket. The basket is raised back into the containment housing where it is placed in a drum to 
allow for removal from the platform and disposition by FDF. 

2.2.7 Retrieval Mininq Strateqy 

- 

The retrieval operation occurs in five basic steps. The first step is the bulk sluicing of the K-65 
waste and bentonite cap material; the second step is the removal of the heel; the third step is 
the collection and removal of the debris; the fourth step is wall and dome washdown; and the 

h 
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final step is decant sump retrieval. The first four steps occur on each of the two silos, and the 
last step occurs one time only upon completion of the silo retrieval. 

2.2.8 Bulk Sluicinq and Retrieval 

The sluicing nozzle and the integrated slurry pump/CATS (Note: These items are approximately 
50 feet apart) are used for sluicing the bentonite cap and K-65 waste material. Sluicing is a 
common practice across the DOE Complex and easily allows for bulk retrieval. Initially, the 
sluicing stream is directed as close to the pump inlet as possible to induce a slurry pool for 
slurry to flow into. Additionally, the slurry pump has the capability to operate in reverse using 
sluice water to assist in making a slurry pool. The sluicing jet, from time to time, will impinge 
upon and impact the retrieval pump, that is able to withstand the jet during operation. Upon 
creating the cavity, the nozzle cuts a canyon for slurry to flow through to the pump. The canyon 
will progress in depth and length toward the sluicer. The sluicer will “push” the slurry towards 
the pump for retrieval. This type of operation occurs as long as it is effective. The width of the 
canyon will increase with priority being given to increasing the depth of the canyon, and the 
pump k periodically lowered (remotely) further into the tank, until it reaches the bottom. The 
sluicing nozzle is also lowered periodically further into the tank. Lowering the sluicing nozzle 
allows for EMMATM to be up higher in the tank dome area doing other activities including dome 
and upper wall washing without impingement by the large sluicing nozzle waterjet. At times, if 
the sluicing nozzle is inadequate to break up a waste agglomeration, the EMMATM assists the 
large sluicing nozzle with the small arm-based sluicing nozzle. This allows a focused stream to 
be applied close to the waste. 

The waste stream is monitored to determine the point at that solids loading in the waste stream 
is the same as the return supply supernatant. Upon a determination that effective sluicing is 
complete, the pumping operation is modified to the CATS mode. The bulk sluicing nozzle is 
retracted back into its containment housing above the silo on the platform. 

2.2.9 Heel Removal 

Heel removal follows the sluicing operation. The heel is defined as anything left over after 
sluicing is completed. This includes slurry, supernate, K-65 material, and debris at the silo 
bottom. The containment housing of the CAT System is an integration of the slurry pump, Heel 
Waste Surge Tank, Hose Bundle, and SREE, is lowered through the manway for deployment. 
The system is then deployed such that EMMATM can reach and grasp the handles of the SREE. 
EMMAfM is then used to place the SREE in various locations along the tank floor. EMMAfM also 
is required to work with the conveyance hose and cable tether to grasp the hose and move it 
into position for operation at a given location within the silo. The hose is most likely to be lying 
in the liquid and sludge waste. Initially, the jet pump is turned on, and the SREE (without its 
cutting jets on) is submerged into the heel to remove all of the free liquid. Then, the SREE jets 
are activated to slurry and pump any remaining waste into the CATS. The CATS accumulates 
the slurry in preparation for transfer to the ITA.  The exit of the slurry from the conveyance 
hose is open to CATS to separate any entrained air from the waste. In this manner, there is no 
net addition of air into the tank; thus ensuring that the RCS is not overcome by additional 
airflow. The CAT system remains in place until all of the walls and floor are washed down and 
the free liquid removed. 

Two methods are possible for operating the SREE. The first method is on the basis of the 
approach taken at Oak Ridge in the Gunite Tanks. Essentially, slurry pools are created in that 
the End-Effector is worked around in the slurry pool. Then the SREE is moved to another 
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location in the same proximity and a nearby slurry pool is created. This continues until the 
slurry pools are eventually merged together. When no further progress is made in one sector, 
the SREE and hose is moved to another sector where the process is started again until the 
waste is removed from the silo. The second method is on the basis of using the SREE in a 
more systematic “machining” fashion where “high” points of sludge piles are selectively 
machined to a nearly flat condition. Then, the End-Effector is moved across the silo floor 
“machining” off a layer of waste at a time. Currently, the slurry pool method is the preferred 
approach because of the flexibility of the EMMATM arm, but either is available. 

2.2.10 Wall and Dome Washdown 

Wall and dome washing will be occurring partially during sluicing operations. The small sluicing 
nozzle attached to EMMATM has a variable geometry nozzle that can be remotely changed and 
allow for either a coherent jet (for sluicing assistance as described earlier) or in a wide spray to 
gently and quickly wash down the tank walls, dome, and floor. 

2.2.1 1 Debris Retrieval 

Debris retrieval is accomplished during heel removal. After successful heel removal has been 
completed, any debris left on the floor of the silo will be removed. The debris consists of small 
items that cannot be pumped out of the tank as well as larger items such as pieces of pipe. 
Any large pieces of debris are reduce the size ofd to fit the retrieval basket. All debris is 
collected and placed in the basket. The debris retrieval system and the debris basket are 
deployed through the manway for deployment of the bulk sluicing. nozzle because all are 
housed in the same enclosure. A cable and winch lowers the basket and debris cutting tool into 
the silo. EMMATM reaches and grabs the debis-cutting tool and reduces all piping pieces to 
manageable sizes. EMMATM then sets the debris cutting tool aside and collects the debris and 
places it inside the basket. EMMATM washes down the debris and basket, then the wash ring 
washes the basket as it is retrieved, and the radiation-monitoring ring checks the radiation level. 
The basket is raised back into the containment housing and a remotely operated jib crane 
moves the full basket into a drum where the basket and contents are sealed and prepared for 
transport from the platform. Additional baskets are lowered into the silo as needed until all the 
debris is removed. 
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3.0 REQUIREMENTS AND BASES 

The technical requirements and bases for the design of systems and components of the AWR 
Project are summarized in several project documents, and for that reason, are not specifically 
provided herein. These AW R Project documents include primarily the Functional Requirements 
Document, Document 624-P622-02, and the Design Criteria Package, Document 624-P622-03, 
for the AWR Project. Of note, the basic technical requirements for the system functions, as 
developed by DOE and Fluor Daniel Fernald (FDF) for the  AWR Project and stipulated in Part 7 
of the AWR Project contract (Le., Technical Requirements Document), are summarized in the  
Functional Requirements Document for the AW R Project. Similarly, the specific criteria for 
designing the AWR Project systems and components are summarized in the Design Criteria 
Package for the AWR Project, that also include applicable codes and standards for the design. 
References for these documents related to the AWR Project design are provided in Section 6.0 
of this document. 

* 
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4.0 SYSTEM DESIGN DESCRIPTION 

4.1 Silo Waste Retrieval System (SWRS) 

The Silo Waste Retrieval System (SWRS) recovers the waste in the silos and transfers the 
waste to the TTA. The recovery of the waste occurs in three basic steps. The first step is the 
bulk sluicing of the K-65 waste and BentoGrouP material; the second step is the retrieval of 
the heel; the third step is the collection and removal of the debris. Wall washdown occurs as the 
waste is retrieved. Following Fluor Daniel Fernald (FDF) concurrence that a silo has been 
cleaned sufficiently as determined by visual inspection by the system cameras, a fixative is 
applied to the walls and floor of the silo. To provide the global view required to maneuver and 
control in-silo equipment during waste retrieval and cleaning assessments, three video cameras 
with lights are deployed through new 12-inch risers located approximately 120" apart at the silo 
perimeter and independent from the risers used to deploy the SWRS. 

The SWRS main systems and components used with each system are; 

0 EMMAm System 

- EMMATM Deployment Tower System, 

- Actuation package, 

- Mast,and 

- EMMATM. 

Bulk Retrieval System (BRS). 

- Sluicer, 

- Sluicer enclosure, 

- Slurry pump, 

- Slurry pump enclosure, 

- Slurry transport piping, 

- EMMATM System, and 

- Slurry pump. 

0 Conditioning And Transfer System (CATS). 

- Silo Retrieval End-Effector (SREE), 

- 1 ;  Collapounds per square inchble hopper, 
, *  
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- Conveyance hose management system, 

- EMMATM System, and 
2 7 2 5 

- Slurry Pump. 

Debris Retrieval System (DRS). 

- Debris retrieval enclosure, 

- Waste size reduction tool, 

- Debris basket and winch assembly, 

- Drum loading station, 

-- Debris retrieval spray washer, and 

- EMMATM System. 

4.1.1 EMMATM System 

The EMMATM System is a major component of the Silo Waste Retrieval System (SWRS), and is 
critical to the success of the Accelerated Waste Retrieval (AWR) program. Two systems are 
planned for delivery to the Fernald Site. These systems will be used for the AWR operations on 
Silos 1 and 2; and the Full-Scale Mock-up (FSM) testing activities planned for Silo 4. 

The EMMAm System is designed to assist in all mining and silo closure operations from Bento- 
Grout removal through final inspection and fixative application activities. The proposed mining 
strategy will be achieved through effective employment of the EMMATM. The EMMATM will 
facilitate operations from initial entrance into the silo through final clean out, inspection, and 
closure acceptance. Waste and debris retrieval operations using the EMMATM System is 
achieved by: 

0 

Deploying the high-pressure Arm Deployed Sluicing System (ADSS) nozzles to breach the 
Bento-GroutTM layer and force the dislodged material toward the sluicing pump; 
Forcing the waste and debris away from the sluicing pump and Silo Retrieval End-Effector 
(SREE) to facilitate continuous operations; 
Deploying the GEES camera and lighting system and ADSS to inspect and clean all wall- 
mounted silo sampling ports; 
Cleaning the in-silo cameras and lights to ensure optimum visibility for remote operations; 
Transferring debris to different locations in the silo before removal to minimize retrieval 
obstructions; 
Mobilizing bulk waste and debris from behind the sluicing pump and water cannon; 
Performing wall washing and inspection operations as the headroom-within the silo is 
increased (eliminates need for high-pressure water cannon on walls and minimizes the 
potential for silo damage caused by high-pressure wall washing activities); 
Forming debris piles for size reduction and removal activities; 
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0 Strategically placing the debris size reduction tool off-center from the riser location near 
debris piles and providing a flat surface under the silo riser for placement of the debris 
collection and transport basket; 
Transferring debris from the pile to the size reduction tool to the retrieval basket; 
Providing close visual inspection capabilities throughout operations and final inspection; 
Employing the ADSS for fixative application; and 
Employing the Gripper End-Effector System (GEES) camera and lighting system to assist in 
initial and final wall, floor, and ceiling inspection activities. 

0 

0 

0 

4.1.1.1 EMMATM Deployment Tower (EDT) System 

The primary purposes of the EDT are to provide containment for the EMMATM and its support 
systems during transport, maintenance, and system shutdown, house the mechanical operating 
systems (azimuth and z-drives) that provide gross positioning of the EMMATM, and still provide 
a maintenance and local operating control station area. The EDT is also designed to provide a 
redundant containment system in the unlikely event of a Radon Control System (RCS) failure. 
Additionally, the tower has an integrated airlock system and equipment replacement area, that 
is accommodated by a rectangular protrusion at the EDT base. This protrusion is a 6 foot x 12 
foot rectangle that is positioned so that three sides are tangent to three separate points on the 
circular tower profile. ' The airlock is enclosed in half of this space with the other half being 
open. 

The EDT structure is a large cylindrical tower made of A36 carbon steel with an airlock room 
attached to one side of the tower base. The cylindrical structure is a 97-foot-tall shell with a 
wall thickness of 5/16-inch for the lower 48.5 feet and %-inch for the remaining 48.5 feet. The 
tower shell provides the structural support and is constructed to provide secondary shielding 
and containment. Buckling concerns associated with a structure of this magnitude have been 
addressed through tower bracing. Tower bracing is achieved through ovalling rings placed at 
12-foot intervals throughout the tower structure. Each ovalling ring has a 12-foot inner diameter 
and a 13-foot 4-inch outer diameter. The disc-shaped ovalling ring is then welded to the 
outside of the tower at designated points in accordance with AWS welding standards. The 
ovalling rings maintain the circular profile of the structure and prevent shell buckling. The 
critical load for buckling was calculated to be 8.34 ksi in the wall while the calculated applied 
stress is 2.97 ksi, resulting in a safety factor of more than two. 

4.1.1.2 Actuation Package 

The actuation package is constructed of the same carbon steel box tubing as the mast. The 
actuation package's primary purpose is to house the hydraulic actuators and route the cables to 
their appropriate positions for EMMATM segment attachment. The actuation package is divided 
into two sections, the inner frame and the outer frame. The inner frame rotates inside of the 
outer frame as it is driven by the azimuth drive. 

4.1.1.3 Mast 

The mast is a welded truss structure made of various sizes of carbon steel box tubing that 
attaches between the actuation package and the EMMATM. The primary function of the mast is 
to provide rigid support when supporting the EMMAm as it is deployed into the silo, and during 
in-silo operations. The mast is 13-feet long, weighs approximately 
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1200 pounds, and can be accommodated by a 30-inch-diameter opening. In addition to 
' supporting the EMMATM, the mast also routes the EMMATM cables that are fed through the 

actuation package, and provides a bearing surface against the guide bearing during full 
insertion of the EMMATM. The mast attaches to the actuation package with eight 1 -inch bolts. 

4.1 .1.4 EMMATM 

EMMATM is a 57-foot-long, 30-inch-diameterl cylindrical, and serpentine manipulator composed 
of five independent stages and a wrist. Each stage contains three segments. Stages 1 through 
3 are single degree of freedom (DOF) stages, capable of bending only in a vertical direction. 
Stages 4 and 5 are two DOF stages, and provide pitch and yaw capability that allows the stages 
to bend both in vertical and horizontal configurations. The two DOF wrist at the end of the 
EMMATM provides local dexterity for gripper, end-effector, and other special tooling used for silo 
waste retrieval activities. The wrist and five stages of the EMMATM are expected to weigh 
approximately 5000 pounds. 

The EMMATM is designed to operate under the following parameters: 

Operate reliably for 1000 hours (no scheduled maintenance activities); 

Perform waste retrieval activities in operating temperature ranging from 0°F to 110°F with 
maximum 15 percent humidity; 

Manage, as a minimum, a 200 pound payload (includes GEES and ADSS weight); 

Provide a maximum horizontal-reach of 45-feet from 4.5-foot off-center riser access location 
to effectively reach the silo walls; 

Provide a maximum vertical reach of 42-feet from the bottom of the EDT to effectively reach 
the entire silo floor; and 

Remain in the silo between operating shifts to minimize insertion and retraction times and 
maximize in-silo operating periods. 

0 

0 

0 

This system, when combined with the z- and azimuth-drives located in the EDT, results in an 
EMMATM with sufficient dexterity and lifting capability to carry out operations required for 
successful mission completion. The EMMATM mechanical behavior is based on the actuation of 
stages (all stages are controlled with steel cables and connected by termination segments; the 
bending moment is transmitted from segment to segment by elastomeric couplings). There are 
15 segments in the EMMATM that from the five discrete stages. When a single stage is 
actuated, all three segments in the stage go through similar motion (for example, the motion of 
Stages 1, 2, and 3 are coupled, and putting Stage 3 in motion also applies force to Stages 1 
and 2 that puts them in motion. Putting Stage 2 in motion would put Stage 1 in motion, but 
would not affect Stage 3). The drive cables for Stages 4 and 5 are isolated from the previous 
stages by conduit, thus actuating these stages does not affect the previous stages other than 
changing the transmitted movement attributable to gravity. The drive cables for Stages 1, 2, 
and 3 are not housed in conduit, so the forces applied to one stage are transmitted back to the 
previous stages. This reduces the overall cable tensions required to lift the EMMAfM, but also 
requires the use of back tension to prevent undesired motion of previous stages. 

Stages 7 through 3. The first three stages of the EMMATM provide the basic positioning and 
major lifting capacty of the system., These stages are rather specialized in that they are 
designed only to provide motion'in one direction (1 DOF). Stage 1 and 2 are 12.5-feet long and 



System Design Description m 
Stage 3 is 1 0-feet long. The weight of these stages is estimated at 1200 pounds, 1 100 pounds, 
and 800 pounds, respectively. 

Stages 1, 2, and 3 use couplings that restrict movement to one degree of freedom. Each of 
these stages uses a 3-rotational hinge joint opposed by an elastomer spring on the backside of 
the joint. The joint also has two hard stops. One that prevents the joint from bending 
backwards and putting the spring into compression, and one that prevents the joint from 
bending more than 15 degrees. As a result, the stage can only bend in one direction and 
cannot reverse its direction of bend as is possible in the universal stages (Stages 4 and 5). This 
significantly simplifies the kinematics of the system and allows for more accurate tracking of the 
position of the first three stages. This also allows for the addition of simple and robust 
encoders on the EMMATM that will further increase the accuracy of the forward kinematics 
calculations. 

No conduit is used in the first three stages, so cables actuating distal stages affect the 
dynamics of the preceding stages. Termination segments for proximal stages act as pass 
through segments for more distal stages. The result is that the more proximal cable sets do not 
need to pull with as much force because distal cable sets are supporting a significant amount of 
the weight of the EMMATM. However, proximal cable sets will be sized to support the full weight 
of the system in the event of a cable failure. 

Stages 4 and 5 While Stages 1, 2, and 3 are intended to provide the basic positioning of the 
EMMATM, Stages 4 and 5 are designed for finer positioning of the End-Effector. These stages 
are intended to bend in all directions and are isolated from other stages through the use of 
conduit. Stage 4 is 10-feet long and weighs 650 pounds. Stage 5 is 9-feet long and weighs 
450 pounds. 

Stages 4 and 5 of the arm use elastomer, two DOF couplings to provide the bend in the stage. 
Unlike the joints in Stages 1, 2, and 3, these couplings are free to bend in any direction. These 
stages rely on the flexing of elastomer cylinders to provide bending capabilities. The use of 
conduit effectively isolates the cables used to drive these stages from the motion of the 
previous stages. Stages 4 and 5 do not aid in the lifting of any of the other stages. 

Wrist- The wrist sockets into the termination segment of Stage 5 (see Part II, Attachment 2, 
Drawing1 1GMD400). The cable assemblies are routed through the length of the EMMATM and 
finally into the central segment member where they meet the main portion of the wrist. The 
wrist actuators are housed along with the main EMMATM actuators in the actuation package. 
The wrist provides roll and pitch motion for the GEES. (see Part II, Attachment 2, Drawings 
11 GMD401 and 402.). 

The active wrist mechanism is expected to weigh approximately 20 pounds, and the weights of 
the wrist actuators are currently undetermined, but estimated at approximately 50 pounds. The 
wrist components are made of 2024 aluminum (selected for strength) and 6061 Aluminum 
(selected for formability and weldability). The wrist actuator cables are 3/16-i_nch-diameter steel 
cables coated with plastic to reduce friction, and have a breaking strength of 4000 pounds. The 
conduits are constructed of steel and high-density polyethylene. The connecting bolts are 
plated with high-strength steel and the roller bearings are made from stainless steel. 
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A flexible protective covering (sheath) will surround the wrist and protect the gripper umbilicals. 
Additionally, the umbilical section at the wrist will be fitted with quick disconnects for easy 
replacement. 

The wrist is designed in accordance with the following design criteria: 

Maneuver, at a minimum, a 200-pound payload, 
Provide roll motion of up to f l  80”, 
Provide pitch motion of up to +6O0, 
Withstand the radiation and humidity expected in the silo environment, and 
Withstand operations in temperatures ranging from 0°F to 110°F. 

4.1.2 Bulk Retrieval System (BRS). 

The majority (approximately ninety percent) of the silo waste is removed by sluicing using the 
BRS. Bulk retrieval of the silo waste material is accomplished by a sluicing nozzle and a slurry 
pump “(these items are approximately 50-feet apart in the silo). The operators to all the systems’ 
control valves are electric and controlled normally from the control trailer and also from local 
control panels. Sluicing fluid comes from the l T A  Decant Pumps. Initially, the sluicing nozzle is 
directed as close to the Slurry Pump inlet as possible to create a slurry pool (6-foot diameter by 
1 ’/i to 3-feet deep) and form a cavity for slurry to flow into. The Slurry Pump is lowered into the 
cavity and turned on when sufficient submergence has been achieved. Additionally, the sluice 
water can be directed to the slurry pump and the pump operated in reverse to assist in 
developing a slurry pool, as well as to backflush the screened intake. The sluice nozzle then 
begins cutting a vertical “canyon” into to the silo waste, pushing it towards the pump. The width, 
depth, and length of the “canyon” will be increasing while trying to minimize the diameter of the 
slurry pool around the slurry pump (See Section 8 for Mining Strategy details). After each day’s 
sluicing operations, the slurry line, slurry pump, sluicer line, and sluicer are back flushed with 
decant water then rinsed with filtered water. If plugging occurs during normal operations, the 
decant water to the sluicers is directed into the slurry line to clear the pluggage. 

As the waste in the silo is lowered, the slurry pump is periodically lowered further into the tank, 
until it reaches the bottom. As the pump is lowered, liquid-level instrumentation mounted on the 
pump is monitored to ensure proper submergence before the pump is started to avoid 
cavitation and minimize plugging. The pump is also fitted with a lower-travel-limit switch that 
prevents it from being driven into solid K-65 material. 

The pump has a discharge pressure gauge, and a coriolis effect mass flowmeter. The mass 
flowmeter measures the slurry mass flow rate and density. It is equipped with a “net flow” 
computer that converts instrument measurements into a total mass of solids transferred 
through the slurry line. The mass flow rate and density measurements are used to maintain the 
critical solids loading in the slurry line. The measurements are necessary to ensure the slurry 
transfer pipeline flow is in the turbulent flow region to prevent plugging. The accuracy of the 
flowmeter at the nominal process solids loading (10 to 20 weight percent) and volumetric flow . 
rate (300 to 350 gallons per min) is estimated at i 0.11 percent. if the solids weight percent 
increases either sharply or on an increasing trend, sluice water is injected directly into the slurry 
transfer line to maintain the target solids content and to help ensure solids do not settle. 

. 

The sluicing nozzle is also lowered periodically as the waste level is decreased. Lowering the 
sluicing nozzle allows EMMA? to operate freely in the upper tank dome area and perform other 



. .  

System Design Description 

tasks like dome and upper wall washing without being impacted by the large sluicing nozzle 
waterjet. Lowering the nozzle also increases waste mobilization efficiency by attacking the 
waste at a more direct angle and shorter distance. The sluicing flow is matched with the slurry 
pump discharge rate to achieve a steady state of slurry in the silo. The normal operating range 
is between 300 to 350 gallons per minute. The sluicer is equipped with pan and tilt capability 
for fine control of angle of attack. 

There may be times in that the sluicing nozzle is not adequate to break up the waste. The 
EMMATM assists the large sluicing nozzle with its smaller (%-inch) sluicing nozzle integrated into 
the arm. This allows a focused stream to be applied close to the waste. EMMATM has a second 
nozzle set for a wide spray to gently and quickly washdown the tank walls, dome, and floor. The 
fluid for this sluicing- and washdown comes from the Filtrate Storage Tank using the high- 
pressure pumps. The sluicing operation continues until the Slurry Pump can no longer continue 
pumping slurry because of head limitations or cavitation occurs because it is at the silo floor. 

' 

4.1.3 Bulk Retrieval System Equipment Descriptions 
s 

4.1.3.1 Sluicer 

The sluicer's nozzle is approximately %-inches inside diameter and is normally operated at 150 
pounds per square inch and 300 gallons per minute that creates a sluicing stream velocity of 
approximately 140-feet per second. The nozzle is remotely articulated from the control trailer in 
an automatic or manual mode to allow for both vertical channel cutting or horizontal sweeping 
as necessary. The sluicer has a k170" horizontal rotation and a +loo" and -5" vertical elevation 
capability from the six o'clock position. As the level of the waste decreases; the sluicer is 
lowered to achieve the proper angle of attack on the waste. Sections of mast containing 
sluicing piping are manually added with the assistance of a hoist to raise and lower the nozzle. 
The fine adjustment of the nozzle elevation is accomplished by the mast hoist in the sluicer 
enclosure. The mast hoist is normally operated from the control trailer, but may also be 
operated locally when adding or removing sections. 

4.1.3.2 Sluicer Enclosure 

The sluicing deployment system is housed in a Sluicer Enclosure. The enclosure measures 
approximately 6-feet x 1 0-feet x 20-feet high. The enclosure serves as secondary containment 
and drains to the silo. It weighs approximately 15000 pounds, has several glove port panels, an 
1 1 -feet x 3-feet access door and a 2-feet x 2-feet pass through. 

The weight of the sluicing system is supported off the silo bn'dge platform. The sluicing system 
is connected to the silo by a flexible coupling or bellows that allows for vertical or horizontal 
bridge platform movement without inducing stresses to the silo. 

When the sluicer is no longer needed, it is removed from the silo while being decontaminated 
by a high-pressure spray ring that is mounted on top of the riser flange then passed through a . 
radiation-monitoring ring. Manual washing with a spray wand occurs through the glove ports as 
the equipment is removed to ensure the equipment is properly cleaned. Water to the spray ring 
and manual spray wand is filtered water and comes from the high-pressure decontamination 
pump. The stuicer has a large interface flange on one end for mating to the SDRS. During 
sluicing, the interface opening is covered by a panel. After sluicing, the panel is removed and 
the SDRS is bolted to the sluicer interface flange. The sluicer mast sections are stored and the 

~~ 
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mast support table is unbolted and moved away from the silo riser opening allowing the SDRS 
to access the riser for its retrieval operations. 

4.1.3.3 Slurry Pump 

The slurry pump is a two-stage progressive cavity pump with a capacity of 500 gallons per 
minute of water at 100 pounds per square inch of discharge pressure. Normal operation of the 
pump is expected to be approximately 350 gallons per minute and 80 pounds per square inch. 
The pump is apbroximately 13 feet long, including gear motor drive, with vertical profile 
dimensions of 19.5 inches by 15-inches. The pump weighs approximately 2300 pounds. The 
pump housing is cast iron. The stator is Buna-n and the rotor is hard-coated stainless steel. A 
strainer basket is mounted on the suction of the pump with a M-inch mesh size. The pump is 
supported from one or two 12-foot-long mast sections. The mast sections contain piping or 
hoses for the slurry discharge, flush water, SREE utilities, and heel waste retrieval jet pump. To 
compensate for misalignments that are likely because of the long shaft length, U-joints are 
added at both ends of each shaft section. The drive motor is variable-speed (0 to 250 
revolu4ions per minute) and approximately 50 horsepower. The motor and pump assembly is 
mounted on a vertical positioning table that is raised and lowered by an open loop, remotely 
controlled, single-speed AC drive motor. When the pump is lowered to the bottom of the table’s 
travel, the assembly is manually secured and disconnected from the table; the table is raised 
and a new section of mast is installed. A level instrument remotely displays the table’s 
elevation. The pump has liquid-level and lower-travel-limit instrumentation that indicates when 
the pump has been adequately submersed in the slurry to avoid cavitation, and prevents driving 
the pump into solid K-65 material. The total weight of the slurry pump system and support 

a 

equipment is estimated at approximately 8000 pounds. e 4.1.3.4 Slurry Pump Enclosure 

The slurry pump deployment assembly is housed in a Slurry Pump Enclosure. The enclosure 
measures approximately 9 feet wide x 18 feet long x 20 feet high. The enclosure serves as 
secondary containment and drains to the silo. The enclosure has a horizontal sliding carrier 
that assists with pump and mast section assembly, and stowage. The enclosure weighs 
approximately 10000 pounds, has multiple glove port panels, an 8-feet x 3-feet access door, 
and a 2-feet x 2-feet pass through. The enclosure is designed to store the slurry pump 
equipment and is used as containment while transferring the equipment between the silos and 
to the l T A  tanks. 

The weight of the Slurry Pump Systemeis supported off the silo bridge platform. The Slurry 
Pump System is connected to the silo by a flexible coupling or bellows that allows for vertical or 
horizontal bridge platform movement without inducing stresses to the silo. 

When the slurry pump is no longer needed, it is retracted from the silo while being 
decontaminated by a high-pressure spray ring that is mounted on top of the riser flange. 
Manual washing with a spray wand and radiation-monitoring occurs through-the glove ports as 
the equipment is removed, to ensure the equipment is properly cleaned. Water to the spray 
ring and manual spray wand is filtered water from the high-pressure decontamination pumps. 

4.1 3.5 Slurry Transport Pipeline 

The slurry transport pipeline is routed overhead from the waste silos to the l T A .  The slurry 
transport pipeline is a pipe-in-pipe design that provides for- secondary containment. The slurry 

cOr%icl No. FSC 624 oe 0 129 Ncvember 1. im 



E8 System Design Description 

0 transport pipeline is provided with freeze protection and instrumentation to detect leaks into the 
secondary containment, and monitor pressure drop and slurry density. The slurry transport 
volumetric throughput is designed to maintain a minimum velocity to deter solids settling. The 
pipeline is sloped to the TTA from the support bridge to allow self-draining. 

The slurry transport pipeline terminates at a valve box centrally located to the waste storage 
tanks and the slurry is discharged into the TTA storage tanks. The lines are designed to vent 
on low pressure to eliminate any siphon effects. The lines are also provided with a highpoint 
vacuum breaker to ensure drainage. 

4.1.4 Conditionina And Transfer System (CATS). 

The waste that remains in the silos upon completion of the bulk retrieval process is called the 
heel. The heel may consist of remaining liquids, decant that is below the NPSH of the slurry 
pump, soft sludge, hard sludge, and any agglomerated waste piles. The CATS consists of a 
heel tank and slurry pump assembly, SREE, hose management system, and EMMATM System. 

W h e i  bulk retrieval is complete, the slurry pump is removed from the silo. A SREE cradle is 
manually lowered into the silo and placed on the bottom by EMMA. With the pump removed, 
the pump inlet screen is replaced with a cap that creates a heel waste surge tank. Then the 
SREE is attached to the end of the CATS hose bundle and is lowered down the slurry pump’s 
riser. The jet pump is then installed into the hose bundle. The hose bundle hoses are 
connected to the heel waste surge tank before it is inserted into the silo. The slurry pump tank 
assembly is then lowered until it reaches the bottom of the silo. The sluicer from the bulk 
retrieval system is removed and an SDRS is installed in the riser. The SREE is grasped by the 
EMMAm gripper and manipulated to mobilize and remove the remaining heel. A waterjet pump 
provides the motive force to pump the waste through the discharge hose and into the heel 
waste surge tank. The water for the jet pump and SREE comes from the filtrate storage tank 
using the high-pressure pumps. Approximately 200-250 gallons per minute of sluice tank water 
is directed into the tank and comes from the decant pump. When the jet pump is started, the 
slurry pump is turned on and the waste is transferred to the l T A  tanks. A continuous flow of 
sluice water is maintained into the tank to ensure that the slurry pump maintains a continuous 
flow through the slurry transport line at the appropriate velocity to minimize potential for line 
plugging. The water and waste added to the hopper by the SREE and waterjet are then 
transported by the slurry pump along with the sluice water flow. The heel waste surge tank 
uses the same level detection device used by the slurry pump during bulk retrieval. This level 
data is used by the operator to maintain the tank level by adjusting the slurry pump speed. 

When the heel removal activities are completed for the day, the slurry pump, the slurry line, 
decant line, and SREE are flushed with decant water and then rinsed with filtrate water. 

4.1.5 Heel Retrieval Eauipment Description 

4.1 5.1 Heel Waste Surge Tank 

The heel waste surge tank receives the waste from the SREE and the decant supply line to 
vent out the air that was entrained in the waste mixture from the SREE and jet pump. 
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The heel waste surge tank has approximately a 200-gallon capacity and is located under the 
slurry pump to create a reservoir from that the slurry pump can pump. It is equipped with level 
instrumentation, sluice water addition, slurry pump suction piping, and a vortex plate. 0 .  
When the heel has been removed, the surge tank, slurry pump, and mast sections are re.moved 
from the silo while being decontaminated by a high-pressure spray ring that is mounted on top 
of the riser flange. Manual washing with a spray wand and radiation-monitoring occurs through 
the glove ports as the equipment is removed to ensure the equipment is properly cleaned. 
Water to the spray ring and manual spray wand comes from the high-pressure decontamination 
Pump- 

4.1 -5.2 Silo Retrieval End-Effector (SREE). 

The SREE consists of three rotating jets that are used to locally slurry material and direct the 
slurry to a central inlet that has a 2-inch-diameter. The nozzles operate at up to a maximum 
10000 pounds per square inch at approximately 10 gallons per minute. Water to the nozzles 
comesfrom the SREE high-pressure pump. To vacuum the slurry out of the central inlet port, a 
radial waterjet pump is integrated as close to the SREE as possible. The jet pump requires 
approximately 10000 pounds per square inch of water at approximately 10 gallons per minute. 
Water to the nozzles'and jet pump comes from the SREE high-pressure pumps. The basic 
premise of the waterjet pump is that three radial waterjets are placed such that they converge in 
the discharge nozzle of the jet pump, thus creating a vacuum (for a short distance). The slurry 
from the SREE inlet port is vacuumed into the three jets, at that time it is then pressurized and 
"pushed through the jet pump discharge nozzle and into the heel waste surge tank. 

0 A flexible skirt design is used on the SREE to confine spray when operating on hard surfaces at 
higher pressures during final floor cleaning. This reduces mist generation and its impact on 
performance of visual surveillance systems. 

The SREE has flow passage geometry and a vacuum relief to maintain airflow in the event of a 
plugged inlet, thereby preventing settling in the conveyance line. The conveyance line has 
backflush capabilities to clear any plugs. 

4.1.6 Silo Debris Retrieval Svstem (SDRS). 

When the bulk waste retrieval is complete and the heel retrieval process is underway, there will 
be debris such as plastic bottles and metal pipe sections at the bottom of the silo. The SDRS 
removes this waste. 

The debris will fall as the waste level falls and will be left on the silo floors. The in-silo SDRS 
consists of a steel cage basket and hydraulically actuated waste size reduction tool. EMMATM 
places large debris, such as pipes that will not fit in a debris basket, into the waste size 
reduction tool. Following size reduction, EMMA" .places the smaller pieces into a debris 
basket. The basket is washed using the EMMA" spray nozzle, lifted into a decontamination 
spray ring station, passed through a radiation-monitoring ring, and lifted into a packaging 
enclosure. If the debris is not sufficiently decontaminated a second washing in the spray ring or 
manual wand washing is executed. 

The baskets are then raised into the SDRS enclosure, where they are automatically loaded into 
30-gallon drums by a hoist system. When a drum is filled, a worker in Personal Protective 
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Equipment enters the SDRS enclosure to seal the drum. The entire process is automated 
except for the final tightening of the 30-gallon drum lid bolt and the installation of a new 30- 
gallon drum in the enclosure load-in station. One end of the SDRS enclosure has a flanged 
interface opening covered by a removable panel. When sluicing is finished, the panel is 
removed and the SDRS is mated to the sluicer to allow access to the sluicer's silo riser. 

4.1.7 Debris Removal System EcluiDment DescriDtions 

4.1 -7.1 Waste Size Reduction Equipment 

The waste size reduction equipment consists of water hydraulic powered shears. The hydraulic 
power supply remains in the debris removal system enclosure and the shears are located in the 
silo. Operation of the cutting device is performed remotely from the control station. 

4.1.7.2 Silo Debris Retrieval System Enclosure 

The Cebris removal system enclosure houses the lifting hoists, manual spray wash station, 30- 
gallon packaging equipment, and all waste removal support equipment. It serves as secondary 
containment and drains to the silo. It is supported by the silo bridge and connects to the silo by 
a flexible coupling or bellows through the same opening as the sluicer. 

The SDRS enclosure is fabricated from a standard 20-foot International Standards Organization 
(EO) container modified with a double door for ease of ingress and.egress. The doors are 
airtight. A teleoperated %-ton hoist assembly is installed onto the roof of the container. Racks 
and clips are provided to hold the debris baskets and drums in position. 

4.1.7.3 30-Gallon Drum Packaging Equipment 

The packaging equipment consists of a hoist system that offloads the waste baskets into a 30- 
gallon drum. This system is fully automatic except for unloading of a full drum from the silo, 
loading of a new drum in the load-in station, and clamping the lids on the containers. A grasping 
bridle mechanism will grasp the top ring of the baskets. This allows the winch bridle to pick up 
an empty basket, and set it into the drum after filling. This bridal mechanism is also designed on 
the top to prevent anything catching on the manway protective cover as the basket is hoisted 
up. The waste basket is steel mesh and not reusable. A new basket is used for each retrieval 
effort. A pan and tilt camera mounted on the wall provides full-room coverage, and a second 
camera mounted on the hoist provides the view necessary to see down the manway and into 
the drums. 

4.2 Radon Control System (RCS) 

The Radon Control System (RCS) receives gas streams from the following sources: 

Silos 1 and 2 (including during decontamination of the silos), 

Silo Waste Retrieval System (SWRS), 

Decant Sump Waste Retrieval System (DWRS), 
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Transfer Tank Area (TTA) System, 

0 Transfer Tank Area Waste Retrieval System (TWRS), and 

Future Waste Treatment Facility. 

The RCS is designed to remove radon-laden air from the various system components, reduce 
radon releases to the atmosphere, detect and measure releases to the atmosphere, and 
mitigate system upsets. Contaminated gases removed from the sources described above are 
drawn through the RCS by redundant centrifugal fans. The fans and ducting system are 
designed to prevent over or under pressurization of the silos and transfer tanks beyond +0.5 
inch water gauge (WG) and -2.0 inch WG. The ducting system recirculates process air through 
the system during certain operational phases, while maintaining the required silo and tank 
pressures. The ducting system is balanced using a redundant programmable logic control 
(PLC) system that monitors the prevailing pressure and volumetric air flow conditions. The 
control system automatically controls fan speeds and the damping system. The automated 
damplhg system discharges air from the system, draws fresh air into the system, and isolates 
process areas, as required to maintain the appropriate operating conditions. The fans are 
located downstream of the carbon beds to maintain an induced draft in the carbon beds. The 
ducting arrangement, in conjunction with the automated monitoring and damping system, 
prevents backflow of contaminated gases to the atmosphere. 

The ventilation of each source listed above is dependent upon which operational phase is in 
effect for the RCS. The ventilation gas from each source is withdrawn and transferred to the 
RCS building where the treatment equipment is located. Ventilation air from each source is 
combined before entering a 95%-eff icient ASHRAE roughing filter (FLT-20-001 A and FLT-20- 
001 B) for particulate removal. 

Upon exiting the roughing filter, the ventilation air enters a desiccant drying system (DDS-20- 
001 A and DDS-20-001 B) at 90°F and 100% relative humidity where the air stream is cooled 
and dehumidified to 40°F and 15% relative humidity . This conditioning of the ventilation air in 
the desiccant drying system is achieved by using a precooling coil, regenerative desiccant 
wheel, post-cooling coil, closed loop reactivation system, and a condensate collection and 
transfer system. The precooling coil cools and dehumidifies the ventilation air to a stream that is 
55'F saturated air. From the precooting coil, the air flows through a desiccant impregnated 
wheel where the air is dehumidified. The temperature of the air exiting the wheel is 98OF with a 
moisture content of 5 grains per pound (moisture content that corresponds to 15% relative 
humidity and 4OoF). Ventilation air from the desiccant wheel flows through a post-cooling coil 
where the air is cooled to the target temperature of 4OoF before exiting the desiccant drying 
system. Refrigerant streams for cooling coils within the desiccant drying system are provided 
by a chiller located outside the RCS building. Redundant chilling/desiccant systems are 
provided to ensure continuous availability. The desiccant wheel has a closed-loop reactivation 
system for regeneration of the desiccant. This reactivation system includes a blower, heater, 
and condensing coil. The gas is cooled and dehumidified to enhance the dynamic adsorption - 
capacity of the activated carbon. 

Condensed liquids from the desiccant drying system are transferred to a 3000-gallon hold-up 
tank (TNK-20-002A and TNK-20-002B) by a condensate pump located within the desiccant 
drying system. The liquid is held for as much as 40 days to allow for radon decay. 
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0 Subsequently the liquid is dispositioned by a transfer pump (PMP-20-001 A and PMP-20-0016) 
in one of two ways: 

1. Transfer to the TTA Distribution Equipment Enclosure for subsequent distribution to one 
of the four Transfer Storage Tanks. 

2. Transfer to the Advanced Wastewater Treatment Plant (AWWT) after sampling, 
analysis, and radiological survey indicate the condensate meets the waste acceptance 
criteria (WAC). 

The chilled/dehumidified ventilation air stream exiting the desiccant drying system flows to the 
carbon adsorption units (CBD-20-001 A, CBD-20-001 B, CBD-20-002A, and CBD-20-002B). The 
carbon adsorption system consists of four beds (two government-furnished equipment and two 
new) and contains a total of 160,000 pounds of carbon. The four carbon beds are operated in 
parallel. Each bed is aligned with a dedicated inlet and outlet damper for flow control and 
isolation. Modulating dampers and flow elements provided on the inlet of each bed allow flow to 
each ped to be reduced or increased on the basis of operations. The design flow for the RCS 
system is 1000 cubic feet per minute. Ventilation airflow rates and sources vary during different 
phases of RCS operation. The modulating dampers provide for flow distribution among the 
beds. The carbon beds are physically isolated. The treated air stream is monitored individually 
for radon. In the event that a bed suffers a failure, the radon monitors register the event and 
actions are taken to isolate that bed and determine the mode of failure. 

The treated gas stream flows from the carbon adsorption units through a redundant high 
efficiency particulate air (HEPA) filtration unit (FLT-20-002A and FLT-20-002B) before entering 
the redundant Recirculation Fans (FAN-20-001 A and FAN-20-001 B) for redistribution to the 
silos or exhaust through the monitored stack (STK-20-001). The HEPA filtration system 
employs bag-in and bag-out features to minimize the potential of releases during filter changes. 
The stack system is provided with an isokinetic sampling system and all discharges are 
continuously monitored for radioactivity. In the event that an out of parameter condition is 
detected, an alarm is enunciated and appropriate action is taken, such as switching the HEPA 
filters being used, recirculating the process flow to the silos, or reducing the airflow in the RCS 
system. In addition to the automatic actions taken by the control system, the system calls- 
using telemetry--a designated number to alert the on-call responsible person that an out-of- 
parameter condition exists. 

The RCS PLC is provided with software that is compatible with the overall process control 
system through a networking software package (Siemens POFIBUS or other suitable 
technology). The RCS PLC human-machine interface computer exhibits the following software 
capabilities: 

Scanning the input and output signals received by each of the individual unit operations. 

Providing input data to registers at each individ.ual unit operation controller to enable of 
disable control functions at the respective unit operation controller. 

- 

Providing graphic screens that display the relevant operating parameters and status of the 
individual unit operations controlled by the RCS PLC, as well as the complete process 
control system as a total. 

(a00134 
The PLC programming is designed to: 
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Automatically monitor and control the unit operations within the RCS operating system to 
ensure correct operating conditions are maintained. 

Automatically switch between redundant process trains when operational, maintenance, or 
mechanical problems occur. 

0 
0 Initiate carbon bed isolation and/or recirculation mode upon detection of an out of parameter 

radon levels from radon monitoring instrumentation. 

. Enunciate warning status alarms to inform operational personnel that conditions exist that 
are within acceptable design parameters but outside desired operating conditions. 

Enunciate emergency status alarms and automatically initiate system shutdown if conditions 
exist that are outside design parameters (i.e., unrelieved high-pressure in silos). 

Alarms are enunciated at both the local PLC interface and at the overall process system control 
interfsice. Backup power is provided by an Uninterruptible Power Supply (UPS) to all control 
system components to ensure uninterrupted operation. 

The RCS building has a partial second-story and a nominal footprint of 30-feet by 146-feet. 
Outside the RCS building, there is an exterior pad upon which a set of chillers (redundant) is 
installed. The RCS building is separated into two areas, one containing the carbon beds and 
one containing the air conditioning equipment. These two areas are separated by a partition 
wall that is 24- inches thick. The air conditioning area contains the roughing filters, desiccant 
drying systems, condensate hold-up tanks, and condensate transfer pumps associated with the 
cooling and drying operations that are being performed in this area. The air' conditioning 
process train is redundant to allow for maintenance activities on one train while the other 
operates. The .air conditioning process trains are separated by a 12-inch concrete shielding 
wall. The operation of equipment located within the air-conditioning vaults will be cycled on the 
basis of maintenance, mechanical, and operational considerations. The carbon bed area is 
shielded by 24-inches of concrete. The air conditioning areas are shielded by 12-inches of 
concrete. 

Space is provided to perform maintenance on all equipment. A nominal 1 foot of concrete 
snielding is provided between each set of redundant equipment to account for radon that may 
be absorbed and trapped in the condensate, and radon daughters that may be deposited on 
any of the internal surfaces of the process system. Separate access is provided for each 
equipment train. 

Redundant centrifugal Building Exhaust Fans (FAN-77-001 A and FAN-77-001 B) ventilate the 
interior space of the RCS building. The fans and ducting system maintain the RCS building at a 
negative pressure. The ducting system allows outside air to enter the building through a HEPA 
filter (FLT-77-001) reducing the amount of particulate loading in the intake stream. The fresh air 
intake is protected from outflow excursions by a HEPA filter and backflow preventer. Sweep air 
to the RCS building ducting system is manually balanced. The airflow is from areas of low 
potential contamination to areas of higher potential contamination. The prevailing pressure of 
the carbon bed area and the air conditioning area is monitored. The Building Exhaust Fans are 
located downstream of redundant HEPA filters (FLT-77-002A and FLT-77-002B) maintaining an 
induced draft (negative pressure) throughout . .  the RCS Building. An emergency generator in 

> '  
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0 
conjunction with the redundant fans, chillers, carbon beds, HEPA filters, and PLCs provide the 
100% availability requirement. 

The redundant HEPA filters and fans for the RCS and for the RCS building ventilation are 
mounted in pre-engineered structure located over the air conditioning areas. The stack 
(approximately 150 feet above grade) is also mounted on the concrete pad. 

The RCS is used in five phases: 

0 Phase 1 Silo 1 and Silo 2 Headspace Reduction 

0 Phase 2A Silo 1 Retrieval, Silo, 2 Headspace Reduction, TTA Ventilation 

Phase 2B Silo 2 Retrieval, I T A  Ventilation 

Phase 2C I T A  Ventilation 

0 P6ase 3 TTA Ventilation, Future Waste Treatment 

The functional description of the various phases is provided in the following paragraphs. 

4.2.1 

During Phase 1, the ventilation air is withdrawn from Silos 1 and 2 and transferred to the Radon 
Control System. The treated ventilation air is returned to the silos for sweep ventilation. The 
desired pressure conditions are maintained by using an automatically controlled fan and 
damper system. The RCS will continue to operate in this scheme until the radon concentration 
in the silo headspaces has been reduced to a concentration that will allow safe access for work 
activities in the silo area. The following paragraph provides details for this phase. 

Phase 1 - Radon Control in the Silo Headspaces 

The air from the two silos is pulled out by one of the down stream redundant recirculation fans, 
FAN-20-001 A or FAN-20-001 B, through an existing opening in the top of the silos. The air from 
each silo passes through the respective damper, LVR-20-002 or LVR-20-004, that serve to help 
maintain a negative pressure (vacuum) in each silo. The air passes through one train of the 
redundant roughing filters and desiccant drying systems FLT-20-001 A, FLT-20-001 B and DDS- 
20-001A, and DDS-20-001 B, respectively. Within the desiccant drying system the air stream is 
conditioned to 40°F and approximately 15% relative humidity. The air then passes through the 
carbon beds, CBD-20-001A1 CBD-20-001 B, CBD-20-002A, and CBD-20-002B. The beds are 
operated in parallel. Air leaving the carbon beds passes through one of the redundant HEPA 
filters, FLT-20-002A or FLT-20-002B, and then.to one of the redundant recirculation fans, FAN- 
20-001 A or FAN-20-001 6. A tee in the flow path before the exhaust fans provides makeup air 
to the closed air system through damper LVR-20-015. Damper LVR-20-020 serves to recycle 
air back to the active fan. This allows the fan to run near its rated speed (in revolutions per 
minute) to reduce strain and thus potential maintenance on the system. A tee in the flow path 
after the exhaust fans allows excess air to exit the system to the stack through damper LVR-20- 
01 6. This configuration allows the flow path of the air to: 

Retum to the silos, 

0 '  Be exhausted to'the stack, 000136 

~~ ~ 
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Be modulated to reduce total flow through the entire system, and 

Allow fresh air makeup to take place. 

Dampers LVR-20-001 and LVR-20-003 work in conjunction with dampers LVR-20-002 and 
LVR-20-004, respectively, to maintain the desired pressure conditions in each silo. These 
dampers are motor-operated devices and are operated in a master and slave arrangement. 
Dampers, LVR-20-001 and LVR-20-003, are designated as the master devices and generally 
provides full authority to modulate the silo pressure. During periods of system flux or other 
transient episodes the dampers, LVR-20-002 and LVR-20-004, offer additional control in the 
event the other dampers exhaust their full range of authority before the target pressure is 
attained . 

The silos are further protected from an out of parameter pressure conditions by two methods. In 
the event that a positive pressure spike remains unmitigated before attaining the desired 
condition, the supply is terminated and the system briefly goes into return-only mode to damp 
the spike. Subsequently the supply is bled back online and the desired condition is restored. 
Additionally the silos are protected by pressure and vacuum relief devices. These devices 
provide the final relief from over-pressurization and under-pressurization. In an over- 
pressurization condition the device allows flow out of the silo. The effluent is routed back into 
the return line that has been put into a return-only mode as described previously. In an under- 
pressurization condition the device allows fresh air in and thus relieves the condition. Any such 
events are considered upset conditions and are not intended for normal operation. Subsequent 
to such an event the prevailing system conditions are analyzed to determine the causative 
issues so that operational adjustments can be identified and implemented. 

The normal operating target pressure is -0.1 
inches water gauge (water gauge). The targeted 
range of operation is from 0.0 to -1 .O inches water 
gauge. The control system resporids to maintain 
the target condition. Normal operations occur 
within the targeted range. Excursions beyond the 
targeted range are mitigated as discussed. The 
control devices, control strategy, and the pressure 
and vacuum relief mechanism ensure the "never- 
to-exceed" values. 

Entry of the supply air, into the silos is achieved 
through an opening opposite to the one through 
that the air exited. By using opposing openings for 
the inlet and outlet airflow, and using a diffuser 
integrated into the silo supply opening, the flushing 
of the radon-laden air from the silos is maximized. 

0.0 

-0.1 

-1 -0. 

TARGET 
' RANGE 

-2.0 NEVERTOEXCEED 

Inches water - 

4.2.2 Phase 2A. 28 - Radon Control durinq 
. Material Transfer 

When mining activities begin in Silo 1 ,'the RCS 'moves from Phase 1 to Phase 2A. During this 
phase, recirculation air to Silo 1 is discontinued and the ventilation air is pulled into the silo 
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through the three enclosures that are used for waste retrieval from Silo 1. Silo 2 continues to 
operate as before in Phase 1. 

At the start of Ph,ase 2A, the damper in the supply air duct to Silo 1 (the first silo to be emptied), 
DMP-20-003, closes automatically upon opening of the automatic dampers on the enclosures. 
Inlet air for Silo 1 is provided directly through the three manways used in this phase for: 

0 Sluicing, 

Slurry Transfer, and 

EMMATM Operations. 

Each manway is served by a secondary containment, that is attached to the opening using a 
seal arrangement that avoids placing any load on the silo dome. The enclosures are 
structurally supported by the moveable bridge that is positioned first over Silo 1 and 
subsequently over Silo 2. Each of the three enclosures has an air inlet equipped with a 
roughing filter, HEPA filter, automatic damper, and flowmeter. Access to the enclosures is 
through air-locked doors that limit additional flow during entry and exit. Flexible seals are used 
to minimize the free space around equipment passing through the enclosure opening into the 
silo below. 

At the inception of Phase 2A, the I T A  is tied into the RCS. The flow to the various major l T A  
components is controlled individually at each component. Air is drawn into the I T A  through a 
single manifold and distributed to the waste transfer tanks by modulating dampers. The filtrate 
storage tanks and the sample station tanks are vented to the RCS system. During Phase 2A 
only two of the four waste storage tanks are in service (TNK-12-001 A and TNK-12-0016. After 
Phase 2A the flow to those tanks can be reduced but not eliminated. During material retrieval 
activities of Silo 2 the active waste storage tanks are TNK-12-002A and TNK-12-0026. The 
majority of the I T A  flow is committed to them. 

At the beginning of Phase 26 the material retrieval activities shift to Silo 2, Silo 1 activities 
having been completed and ventilation of Silo 1 is stopped. The bridge is positioned over Silo 2 
and material retrieval activities ensue. The ventilation strategy of Silo 2 during retrieval 
activities is identical to that of Silo 1. During Phase 26, the increase in the availability of 
ventilation air, paused by stopping flow to Silo 1 increases the ability of the RCS to better 
control radon from other sources. . 

At the conclusion of Phase 26, ventilation of Silo 2 is discontinued and the decant sump waste 
retrieval begins. During this activity (approximately one week) the modified sluicer module will 
be used to retrieve solid and liquid wastes from the decant sump. As in Phase 2A and Phase 
28 operations, the module enclosure provides the ventilation air for the decant sump. A 
temporary holdup tank used to receive decant sump wastes will also be vented to the RCS 
system. Because of the transient nature of this operation, steady-state material balances were 
not required but RCS system ventilation is balanced accordingly. 

4.2.3 Phase 2C - Radon Control Durinq Interim Storage 

At the conclusion of the material retrieval campaigns the Radon Control System ventilates 
various l T A  components as required. Limited air flow can be maintained through l T A  
components during this phase. The system has the flexibility to recycle treated air back through 
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the TTA manifold, or exhaust it through the stack. During the interim waste storage period, the 
waste storage tanks each have approximately 2 feet of water on top for shielding that reduces 
the radon release to the headspace. 0 
4.2.4 Phase 3 - Radon Control Durinq Future Material Treatment 

During Phase 3, the RCS accommodates an airflow of 500 cubic feet per minute from the future 
treatment system in addition to the design flow of 500 cubic feet per minute from the TTA. 
Dampers would again control the balance between the two inputs. If desired, the system can 
be operated in the recycle mode so that air from the TTA would pass through the carbon beds 
and return to the TTA, in much the same way the air is to be recycled through the silos during 
Phase 1. Input from the waste treatment system would not ordinarily be accepted during 
periods of recycle. Airflow through a TTA waste storage tank could be discontinued after 
transfer from that tank to the Future Waste Treatment Facility is complete. 

4.3 

The Decant Waste Retrieval System (DWRS) will retrieve the waste from the Decant Sump by 
located just west of and between the silos. The Decant Sump is a carbon steel, 18-foot-long 9- 
foot-diameter cylindrical tank with dished ends. The tank is buried horizontally with a 20-inch 
opening centered at the top or the tank. A 30-inch corrugated manway centered over the 20- 
inch opening extends approximately 33 feet to the ground surface. 

Decant Sump Waste Retrieval System (DWRS) 
n 

Before silo recovery is initiated, a submersible pump and level indicator will be lowered into the 
26-inch opening. The pump and level indicator will remain in the Decant Sump throughout the 
Silo 1 and 2 retrieval campaigns. If the Decant Sump’s level rkes during SWRS operations a 
tanker truck will be mobilized and the liquid will be pumped from the Decant Sump into the 
tanker truck. The pumping system will have the capability of removing liquid at the rate of 50 
gallons per minute and at all times keep the liquid-level below the 70% fill level. 

0 

The berm soil above the Decant Sump will be excavated during SWRS operations from 603 
feet to 586 feet, leaving approximately1 6.5 feet of ground covet above the Decant Sump. A 
concrete pad will be poured around the riser to support the retrieval equipment. The retrieval 
method will be similar to the bulk retrieval method used in the SWRS with the exception that, 
because of the small amount of waste and small size of any expected debris, a mechanical arm 
will not be deployed. The sluicer will inject filtered water at a rate of 40 gallons per minute into 
the Decant Sump to create a slurry. A jet pump will retrieve the slurry from the Decant Sump 
and pump it into an atmospheric pressurized holding tank at a rate of approximately 44 gallons 
per minute. The jet pump will use 10 gallons per minute of high-pressure filtered water as its 
motive force. The hold-up tank will at the same time be receiving decant water from the 
sluicing header used during SWRS operations at a rate of 300 gallons per minute. The slurry 
will be mixed, deairated and pumped out of the hold-up tank by the Slurry Pump back to the 
l T A  tanks by the slurry header used in the SWRS operation. A level indicator will be mounted 
in the hold up tank and the discharge rate will be varied to ensure the hold-up tank stays at a 
steady-state level. The waste will be monitored for volumetric slurry flow rate and mass flow 
similar to the SWRS’ system measurements. The sluicing enclosure, decant sump, and slurry 
hold-up tank will be tied to a common ventilation header that vent to the-RCS during normal 
operations. 

During the sluicing operation, a camera and light will be mounted in the tank to ensure the 
system is operating as designed. If debris is located in the Decant Sump, the sluicer will be 

. 
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used to push it as close to the center of the sump as possible. Manually operated remote 
telescoping gripping tools will then be used to remove the debris. 

The system will be capable of being operated locally or from the control trailer. 

In general, this approach is similar to a standard tank cleaning application used frequently in 
similar situations. 

Equipment Description: 

The DWRS main system components are as follows: 

0 Sluicer Module and Sluicer, 
Jet Pump, 

0 3000-gallon Slurry Hold-Up Tank, 
Slurry Pump, 
Cgmera System, and 
Submersible Pump. 

The sluicer and sluicer enclosure used in the SWRS will be used in the DWRS. Some 
modifications will be required to adapt the DWRS equipment and Decant Sump riser to the 
enclosure. The sluicer nozzle will also be modified to reduce the flow from the nozzle from 300 
gallons per minute to 40 gallons per minute. The sluicer will get its supply from the filtrate 
storage tank by the high-pressure decontamination pumps. 

The jet pump will be the same jet pump used in the SWRS. It will be he hung vertically with a 
3/8 inch screen on the suction leg. It will use filtered water from the high-pressure jet supply 
pump at a rate of 10 gallons per minute. 

The 3000-gallon slurry hold-up tank will be nonmetallic with a 30-degree sloping bottom.. It will 
have penetrations in the top to accept a level indicator, ventilation, slurry discharge, recirculation 
flow, decant dilution water and containment area sump pump discharge. The tank will be 
protected from over pressurization by a safety relief valve also mounted,on the tank’s top. 

The slurry pump will be a high chrome iron centrifugal pump rated at 350 gallons per minute at 
100 pounds per square inch. It will be driven by a 60 horsepower, 480-volt, three-phase motor. 

The submersible pump used during the SWRS operation will be a 3-inch spherical solid 
handling centrifugal pump. It will be rated at 50 gallons per minute at 70 feet discharge 
pressure. It will be driven by a 1 % horsepower, 480-volt, three-phase motor. 

The camera and lights will be the same camera and lighting used on the end of the EMMAm in 
the SWRS. The camera is small and light enough to be mounted on the end of the sluicer. 
Because the sluicier has an articulating arm that rotates +170 degrees horizontal +lo0 degrees . 

and -5 degrees vertical, the camera will be capable of being directed to all locations in the 
Decant Sump. 
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4.4 Transfer Tank Area System (lTA) 

The Transfer Tank Area (TTA) System is provided to store residues received from Silos 1 
and 2. The l T A  consists of a building that houses the Transfer Storage Tanks, a residue 
sampling system, a water makeup system, a water elimination system, and a piping network for 
receiving and transfer of residues from the silos to a future remediation facility. The TTA 
communicates directly with the following systems: 

Silo Waste Retrieval System (SWRS), 

0 Decant Sump Waste Retrieval System (DWRS), 

0 TTA Waste Retrieval System (TWRS), 

Full Scale Mock-up System (FSMS), and 

Radon Control System (RCS). 

The TTA is comprised of the following major features: 

0 Transfer Storage Tanks, 

0 Transfer Storage Tanks Enclosure, 

0 Equipment Deck, 

0 Equipment Deck Enclosure, e 
0 Sample Preparation and Storage Area, 

0 Sampling Enclosure, 

Transfer Piping, 

Diverter Valves, 

Diverter Valve Enclosures, 

Ultra-Filtration Equipment, 

Filtrate Storage Tanks, 

Filtrate Transfer Pumps, 

Decant Pumps, 

Decant Pump Enclosures, 

0 Sluicers, 
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Sluicer Enclosures, 

Slurry Pumps, 

Slurry Pump Enclosures, 

Makeup Water Storage Tank, and 

Makeup Water Transfer Pumps. 

The TTA is used in support of four different retrieval operations; FSMS, SWRS, DWRS, and 
TWRS. The functional description of the l T A  in support of each operation is provided in the 
following paragraphs. Refer to l T A  Piping and Instrument Diagrams 12FMD009 through 
12FMDO16. 

4.4.1 

Transfer Storage Tanks TNK-12-02A and TNK-12-028 are used to supply slurry water and 
receive surrogate material from Silo 4 in support of the FSMS. For this operation, Tank 28 is 
used for the sluicing water and Tank 2A receives the surrogate material from Silo 4. 

Full Scale Mockup Svstem (FSMS). 
* 

This is accomplished by first adding process water to Tank 2B from the Makeup Water Tank 
TNK-12-04. A Decant Pump is installed on Tank 28, and a Slurry Pump and two Sluicers are 
installed on Tank 2A. The Slurry Pump and the Sluicers on Tank 2A are retracted and stored 
within their enclosures. The Decant Pump on Tank 28 is deployed into the tank. 

Pump control is accomplished with the Programmable Logic Controller (PLC) and level 
transmitters in each tank. Valve alignments are selected by the PLC to set up the sluice water 
flow path from Tank 2B to the Sluicer located in Silo 4, and from the Slurry Pump located in Silo 
4 to Tank 2A in support of surrogate Silo 4 bulk waste retrieval. 

Silo 4 surrogate heel retrieval is accomplished in the CATS mode. The CATS mode requires 
high-pressure water that is provided by the high-pressure pumps located near the bridge. The 
supply to the high-pressure pumps is from the l T A  Filtrate Transfer Pumps, that transfer water 
from the TTA Filtrate Storage Tank. The level in the TTA Filtrate Storage Tank is maintained 
by water transferred from the Makeup Water Tank during this operation. The slurry received 
from Silo 4 in the CATS mode is transferred to Tank 2A. Sluice water for the Silo 4 sluicer is 
available from Tank 2B, if needed to support the CATS mode. 

The Slurry Pump and the two Sluicers installed in Tank 2A are used for removal of the 
surrogate material to demonstrate TWRS mode. Sluice water for this operation is from the 
decant pump located in Tank 28. The Slurry Pump in Tank 2A pumps the surrogate slurry back 
to Silo 4 where it is discharged into a Phase Separator for dewatering and disposal. This sluice 
water is clean and is released to the site drainage system. 

4.4.2 Silo Waste Retrieval Svstem (SWRS). 

The received slurry waste will undergo a settle and decant operation to concentrate the waste 
slurry for interim storage in tanks to await the construction of the future remediation facility. 
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Transfer Storage Tanks TNK-12-01A and TNK-12-01B are used to supply slurry water and 
receive material from Silo 1. Transfer Storage Tanks TNK-12-02A and TNK-12-02B are used to 
supply slurry water and receive material from Silo 2. Silo 1 residues are removed before Silo 2 
residues are removed. After Silo 1 has been emptied, the level instrumentation and pumps in 
Tanks 1A and 18 are moved to Tanks 2A and 28. The process begins again, and is operated 
in the same manner as with Silo 1. 

The following description is for TTA-Silo 1 operation; TTA-Silo 2 operation is similar. For 
retrieval operation, Decant Pumps are installed in Tanks 1A and 1B. Pump control is 
accomplished with the PLC and level transmitters in each tank. Valve alignments are selected 
by the PLC to set up the sluice water flow path from the tank being used for decant, either Tank 
1 A or 1 B, to the Sluicer located in Silo 1 ; and from the Slurry Pump located in Silo 1 to the 
slurry feed tank, either Tank 1A or 1 B. 

The system is designed to allow the slurry feed tank and sluice water tank to change roles 
periodically. For example, sluice water may be supplied from Tank 1 B during one period, while 
slurry 1s being pumped into Tank 1A. The received slurry in Tank 1A is allowed to settle, and 
during the next operating period sluice water is the supernate from Tank lA, and the slurry is 
pumped to Tank 1B. This tank switching sequence is performed during Bulk Retrieval and 
CATS modes, as required, typically once daily. 

At the beginning of each operating period, tank levels are measured as well as the residue 
levels to determine retrieval progress from the previous operating period. At the conclusion of 
each operating day, the slurry transfer piping is flushed with sluice water. This is accomplished 
by diverting the sluice feed flow from the Sluicer to the slurry line. 

Silo 1 heel retrieval is accomplished in the CATS mode. The CATS mode requires high- 
pressure water that is provided by the high-pressure pumps located near the bridge. The 
supply to the high-pressure pumps is from the TTA Filtrate Transfer Pumps, that transfer water 
from the TTA Filtrate Storage Tank. Level in’ the TTA Filtrate Storage Tank is maintained by 
water transferred from the sluice water header from the Ultra-Filtration Unit. Makeup water for 
the TTA Filtrate Storage Tank is also available from the Makeup Water Tank or from the RCS 
Holdup Tanks. The slurry received from Silo 1 in the CATS mode is transferred to either Tank 
1A or 1 B. Sluice water for the Silo 1 Sluicer is available from either Tank 1A or 1 B, as required 
to support the CATS mode. 

4.4.3 Decant SumD Waste Retrieval Svstem (DWRS). 

TTA equipment to support the DWRS is the same as required for SWRS. Because the volume 
of sludge contained in the Decant Sump is relatively small, and because the Decant Pumps are 
already installed in Tanks 2A and 28, the DWRS sludge is deposited in Tanks 2A and 28. 
Sluicing water is pumped from one of the tanks, and the slurry is deposited in the other tank. 

A modified Sluicer module is deployed for DWRS. High-pressure water is provided by the high- 
pressure pumps located near the bridge. The supply to the high-pressure pumps is from the . 

TTA Filtrate Transfer Pumps, that transfer water from the TTA Filtrate Storage Tank. Level in 
the TTA Filtrate Storage Tank is maintained by water transferred from the sluice water header 
by the Ultra-Filtration Skid. Makeup water for the I T A  Filtrate Storage Tank is also available 
from the Makeup Water Tank or water transferred from the RCS Holdup Tanks. 
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0 Pump control is accomplished with the' PLC and the level transmitter on the affected tank. 

Valve alignments are selected by the PLC to set up the flow paths. 

4.4.4 Transfer from Tank Waste Retrieval Svstem (TWRS). 

During the TWRS, the K-65/BentoGroutm is slurried from the storage tanks to the remediation 
facility in the same way it was removed from the silos except two sluicing nozzles are deployed 
in the storage tank being emptied, and the CATS system and EMMATM are not required. The 
storage tank bottoms are sloped to a center sump to facilitate heel removal. The Slurry Pump 
is deployed in the center tank nozzle. When one tank is completely emptied, instrumentation, 
cameras, pumps, and sluicers are moved to the next tank. The operation is repeated until all 
four tanks are emptied. 

. 

4.4.5 Transfer Storage Tanks , 

Four Transfer Storage Tanks are provided for storage of wastes from Silos 1 and 2, and from 
the silos Decant Sump. The K-65 material and BentoGroutTM from Silo 1 are stored in two of 
the four tanks, and the K-65 material and BentoGroutTM from Silo 2 is stored in the other two 
tanks. The sludge in the Decant Sump is transferred to the storage tanks assigned for receipt 
of wastes from Silo 2. 

The carbon steel Transfer Storage Tanks each have a capacity of 750000 gallons and are 
constructed in accordance with American Petroleum Institute API-650. The tank volume was 
selected to allow for a maximum storage level of 90% of total capacity, although the tanks are 
designed for filling to their maximum capacity. The tanks are 66-feet in diameter, have a 
straight side dimension of 30 feet, and are provided with 1/8-inch corrosion allowance. The 
exterior surfaces of the tanks are painted. The tank roofs are dome shaped and are supported 
by rafters to minimize the overall height to 33-feet, 6-inches (excluding nozzle risers) from the 
top of their concrete foundations. The tank bottoms are sloped to a center sump to facilitate 
residue removal during TWRS. 

0 

The two tanks designated for storage of Silo 1 wastes (TNK-12-01A and TNK-12-01B) are 
connected at their overflow nozzles by a 12-in diameter pipe. The tanks for storage of Silo 2 
wastes (TNK-12-02A and TNK-12-028) are likewise connected. This overflow arrangement 
together with the use of two level measurement devices in each tank minimizes the potential of 
exceeding the capacity of any one tank. 

Tank ventilation is provided by the RCS. Pressure and vacuum relief devices limit the tank 
headspace pressure to a range of -2.0 inches to +0.5 inches of water gauge. 

All tank nozzles, except for the overflow, are located on the tank roof. The roof nozzles are 
parallel to the tanks vertical axes and extend through sleeves in the equipment deck. Flexible 
boots are attached to the nozzles and the floor of the equipment deck to isolate the tank 
enclosure. These boots provide an air seal and allow independent movement between the 
deck and the nozzles, thereby virtually eliminating reaction forces and moments to the tank. 

Each tank is provided with the following roof nozzles: 

One 48-inch-diameter located in the center for the Decant Pump or the Slurry Pump; 

occ3-.44 Four 24-inch-diameter located 90 degrees apart for the Sluicers and RCS, two each; 
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0 

One 12-inch-diameter located near an RCS nozzle for press and vacuum relief; 

Four 6-inch-diameter located 90 degrees apart for fill, level, and two spares; and 

0 Two 6-inch-diameter located 90 degrees apart for cameras. 

Two 12-inch-diameter located 90 degrees apart for cameras. 

Tank corrosion considerations include adding 1 /8-inch additional thickness above that required 
for stress to the steel tanks, and painting the tank exterior steel surfaces. An active cathodic 
protection system is not required for the tanks. The tanks are housed completely within the 
concrete and steel enclosure, and are grounded to the TTA grounding grid. The grounding grid 
maintains the building steel, including the reinforcing steel, and components at the same 
electrical potential. 

4.4.6 Transfer Storaqe Tanks Enclosure 

The Transfer Storage Tanks Enclosure is a concrete structure that provides secondary 
containment of stored wastes and radiation shielding. This structure is 152-feet long, 152-feet 
wide, and approximately 39-feet tall with 24-inch-thick walls for shielding. Secondary 
containment is provided by coating the floor and walls with a sealant to a level above that that 
could be occupied by residue from one 750,000-gallon tank. 

The floor is sloped to a centrally located sump to facilitate removal of any spills. A tank 
foundation sump is also provided under each tank to collect any leakage that may occur 
through or around the tank bottoms. The four tank foundation sumps drain by gravity to the 
main enclosure sump by embedded piping. Access to the sump pump is by a diverter valve 
enclosure located on the equipment deck above the main sump. The main sump is equipped 
with level instruments for spill detection. The sump pump discharge piping is routed to the 
slurry distribution manifold within the same diverter valve enclosure for transfer to any of the 
four tanks. Each tank has an exposed bottom sump drain line that empties into the central 
sump trench, thus allowing the operator to identify that tank is leaking by the camera system, 
that can see all four sump lines. Th.ere is no ventilation provided in the Transfer Storage Tank 
Enclosure, because this qrea does not require entry by personnel. 

- 

I 4.4.7 Equipment Deck 

The equipment deck covers the storage tanks. The equipment deck is supported by a steel 
column and beam system designed to carry all floor and equipment loads. The support steel is 
primed and painted. The floor is concrete and 9-inches thick. The equipment deck provides 
radiation shielding from the stored residues during maintenance activities. 

Equipment handling is a key element in the design of the lTA. A Loading Platform located on 
the south side of the TTA is provided for installation and removal of all equipment required to 
support SWRS, FSMS, and TWRS. The Sluicer modules, Slurry Pump modules and Decant 
Pump modules are installed in the TTA by first being lifted by portable crane from a ground 
transport vehicle to the Loading Platform where the modules are placed on and secured to air 
bearings. Access to the Equipment Deck is provided through a 16-feet wide, 24-feet-high roll- 
up door. Air hoses are connected to the air bearings and to the compressed air header located 
inside the Equipment Deck Enclosure. The air bearings allow the heavy loads to be easily 
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moved on a near frictionless cushion of air. Workers manually guide each module to the 
desired location for interface with the Transfer Storage Tank riser nozzle. 

The Loading Platform is also fitted with a 1.5-ton monorail type hoist for use when tools and 
equipment parts are to be taken in, or removed from, the TTA. Access to the Equipment Deck 
is provided by two staircases. 0ne.is located on the north end of the east side of the TTA, and 
the other is located adjacent to the Loading Platform on the south side of the TTA. 

4.4.8 Equipment Deck Enclosure 

The Equipment Deck Enclosure is a pre-engineered metal building constructed over the 
equipment deck to protect the TTA equipment and manage precipitation. .- Rain and melting 
snow runoff directly to the storm drainage system. The deck enclosure is insulated and 
provided with heaters to maintain a target temperature of 40°F during cold months. Natural 
ventilation is provided by louvers and vents. The equipment deck area is typically occupied by 
personnel only when lines have been flushed, or when the transfer systems have been 
shutdown for maintenance. The deck enclosure is also provided with doors, lights, gutters, and 
downspouts. A compressed air header is routed around the perimeter of the enclosure with 
several drops provided to support maintenance activities. 

4.4.9 Sample Preparation and Storaqe Area 

A sample collection system is provided to collect samples of the waste residue that is 
transferred, before being received in the storage tanks. One pound of .residue is required to be 
collected for every 1000 pounds of residue transferred to the lTA .  This is accomplished on a 
volume basis by continuously collecting at a rate of 1 gallon for every 1000 gallons transferred. 
Samples are drawn from the transfer pipe using a Bristol Equipment ISOLOK 200-cubic 
container sampler. The ISOLOK sampler is actuated by a timer that is controlled by a flow 
measuring device upstream of the sampler. For example, at the maximum flow rate of 350 
gallons per minute, the sampler takes a 200-cubic container sample about every 9 seconds. 
The samples are directed to one of two sample accumulation tanks. A mass meter and 
flowmeter upstream of the sampler will be used to determine the amount of solids that have 
been collected. Once 27 gallons of solids at 50 weight percent moisture have been collected, 
the sample stream will be diverted to the second tank. The tanks will be used in alternating 
fashion with the sample stream diverting back and forth between tanks once a tank has 
received a drum full of settled solids. After the samples are taken for the operating day, the 
solids are allowed to settle overnight. An operator loads an empty pre-packaged sample drum 
(30 gallon drum is inside 55 gallon overpack drum) on the inlet roller conveyor. The sample 
drum is conveyed and positioned under the discharge of the volumetric feeder. The decant 
pump then removes the supernate above the solids layer in the accumulation tank and transfers 
it to the storage tank currently in service. The sample drum is lifted (by lift table) to the 
discharge of the volumetric feeder. Slide gates open on the discharge of the accumulation tank 
and the volumetric feeder. The solids are transferred into the drum by the volumetric feeder. 
The volumetric feeder is designed to stop when 27 gallons has been discharged. If a spill 
occurs during the filling process, there is a sump centered between the a-mumulation tanks, 
and there will be water connections for a manual washdown. The slide gates close when the 
volumetric feeder stops and the drum is lowered and conveyed to the manual capping and 
bunging workstation. The drop chute through that solids fall into the sample drum has a 
connection to the decant pump, so that the tank and feeder can be rinsed. The 30-gallon drum 
is bunged, and the 55-gallon overpack is capped manually by an operator standing behind a 
shield wall. The operator applies a label that identifies the sample in accordance with the 
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sampling program described in the Sampling Plan for the AWR Project. The sample will be will 
be placed in the storage area by a remotely operated bridge crane. The Sample Preparation 
and Storage Area (SPSA) is sized to accommodate 110+ drums, stacked two high. 

4.4.1 0 SamDlinn Enclosure 

The Sampling Enclosure is a concrete shielded structure that houses the sampling collection 
system and provides storage for the collected samples. The building is 24-feet 0-inches wide 
and 97-feet 0-inches long with 24-inch-thick walls. The building roof is an insulated steel shed 
design. 

4.4.1 1 Transfer Pipinq 

The TTA System piping material is carbon steel. All sluice water lines and slurry transfer piping 
are.double-walled, except within the diverter valve boxes where it is single-walled. The diverter 
valve boxes provide secondary containment. Piping insulation and heat trace is not required 
because the Equipment Deck Enclosure is heated. 

4.4.1 2 Diverter Valves 

The TTA is equipped with motor-operated diverter valves for selection of slurry and sluice water 
flow paths. A diverter valve is a three-ported double waterway valve. Use of diverter valves 
eliminates the concern for dead-legs in the piping system that may plug with residue. Diverter 
valves are also compact and can easily be arranged inside enclosures for maintenance and 
leak detection. a 4.4.1 3 Diverter Valve Enclosures 

There are two diverter valve enclosures on the TTA Equipment Deck. One is located on the 
north side of the Equipment Deck. This first enclosure houses the automatic samplers and 
provides connections for sluice water and slurry feed to and from the future, remediation facility. 

, 

The second enclosure is centrally located on the I T A  Equipment Deck. It houses the diverter 
valves for connecting the primary and secondary slurry headers to the four storage tanks, as 
well as the sluice water distribution header. Connections for makeup water, water elimination to 
the Ultra-Filtration Unit, and building sump pump discharge are located within this enclosure. 
This enclosure also provides access to the building sump pump. 

The piping within the enclosures is single-walled, therefore the enclosures are designed to 
provide secondary containment. The enclosures are constructed of steel, have hinged covers 
for access, and are anchored to the equipment deck. They have a sloped bottom and sump 
equipped with level instrumentation to detect leaks and a sump pump. The sump pump 
discharge is connected to the sluice water header. 

4.4.1 4 Ultra-Filtration Equipment 

The ultra-filtration (UF) system is used to support water treatment from the ITA.  Here 
suspended solids are removed from the effluent stream in a tubular membrane filtration unit. 
The unit is sized to process 20 gallons per minute and is located in a contained area on the 
I T A  Equipment Deck. The UF system includes a 300 gallons per minute process pump that 0 circulates water from the Filter Process Tank, through the filter producing 20 gallons per minute 
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0 of filtrate, and returning 280 gallons per minute back to the Filter Process Tank. Filtrate 

discharged from the UF system is passed to the Filtrate Storage Tank where it is used to 
support other processes, or held for radon decay and eventual discharge to the Advanced 
Wastewater Treatment Plant (AWWT). Solids separated in the UF system are returned to the 
Filtrate Process Tank, and eventually to the Transfer Storage Tanks by the slurry distribution 
header. 

4.4.1 5 Filtrate Storaqe Tank 

One 7500-gallon storage tank (TNK-12-004) is provided for storage of filtrate effluent from the 
UF system. This tank has sufficient capacity for a full day's production of the UF system at 
maximum capacity. Tank ventilation is provided by the RCS. Pressure and vacuum relief 
devices limit the tank headspace pressure to a range of -2.0 in. to +0.5 inch water gauge. 

The tank is constructed in accordance with American Petroleum Institute API-650. It has a flat 
bottom supported on a concrete foundation, and the roof is dome shaped. The tank is 
equipped with level instruments to shutdown the UF system on high tank level. Corrosion 
considerations include painting all external tank steel surfaces and providing a corrosion 
allowance of 1 /16 inches. 

4.4.1 6 Filter Process Tank 

The Filter Process Tank (TNK-12-003) is used to store 7500 gallons of sluice water that is 
transferred from the Transfer Storage Tanks at the beginning of each operating period (day) to 
be used by the UF system to produce filtrate. As filtrate is produced at a nominal 20 gallons 
per minute, and transferred to the Filtrate Storage Tank, Filter Process Tank level is maintained 
by a bleed stream from the sluice water header. At the conclusion of the operating period, the 
thickened sluice water (approximately 4 weight percent) is returned to the Transfer Storage 
Tanks. The Filter Process Tank is equipped with a mixer that is used for solids suspension 
before transferring the thickened sluice water back to the Transfer Storage Tanks. 

Tank ventilation is provided by the RCS. Pressure and vacuum relief devices limit the tank 
headspace pressure to a range of -2.0 in. to +0.5 in. water gauge. The tank is constructed in 
accordance with API-650. It has a flat bottom supported on a concrete foundation, and the roof 
is dome shaped. The tank is equipped with level instruments to shutdown the transfer pumps 
on level. Corrosion considerations include painting all external tank steel surfaces and 
providing a corrosion allowance of 1/16-inches 

4.4.1 7 Filtrate Transfer 

Filtrate is transferred from the Filtrate Storage Tanks by centrifugal pumps located on the l T A  
Equipment Deck. The Transfer Pumps can transfer the filtrate to the AWWT, and circulate the 
filtrate out to the silos and back as a feed stream for the high-pressure systems. The PLC 
automatically stops the pumps on low tank level. 

.4.4.18 Decant Pumps 

The Decant Pump used to power the Sluicers is deployed from its enclosure located over the 
center nozzle of a Transfer Storage Tank. The pump is mounted on a floating platform 
consisting of two rigid pontoons connected by a folding frame. The spring loaded frame folds 
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under its weight when lifted vertically. This folded configuration allows the deployment of the 
platform through a 48-inch-diameter nozzle. After the platform is placed in the tank, the pump, 
motor and base are lowered onto the platform and aligned by guide-plates and secured over 
taper pins. Slack hose and cable is suspended in the tank with enough length to allow the 
pontoon platform to reach the bottom of the tank. As the tank is filled and the platform raises, 
lengths of cable and hose are disconnected and retracted from the riser. 

The Decant Pump lowers into the waste l T A  storage tank using two hoists located on the 
ceiling of the Decant Pump Enclosure. Hoists are used only in manual control. The PLC does 
not control the hoists. Manual up and down buttons, located on the control panel, are used to 
control the hoists. 

There are two independent Decant Pump systems. One decant pump is in Tank A and the 
other decant pump is in Tank B during SWRS operations. When SWRS operations are ready 
to begin on the other silo, the pumps move to the second set of A and B tanks in the l T A  
building. A sensor is mounted near the pump intake to determine liquid-level. If the liquid-level 
is low,'the sensor detects the low-level and turns the pump off. 

The pump is a single-speed, self-priming, ANSI centrifugal pump operating at 3500 revolutions 
per minute. The pump is sized to deliver 300 gallons per minute to the Sluicer at 150 pounds 
per square inch. All pump wetted parts are carbon steel or ductile iron, except the shaft that is 
stainless steel. The decant pump motor is rated at 60 horsepower. The motor requires 480-volt 
AC, three-phase power. 

4.4.1 9 Decant PumD Enclosures e The Decant Pump Enclosure is built with a structural steel tubing frame, with steel sheet metal 
welded to the frame. It has one airtight access door, one equipment pass through, and 
sufficient glove ports and windows to allow equipment maintenance. 

- 

The enclosure contains the equipment needed to allow the pump to function. This includes two 
1-ton hoists to install and remove the pump from the tanks, one hose reel to hold the pump 
discharge hose, one cable reel to hold the pump motor wiring, and two 3-inch, three-way ball 
valves and piping to direct the flow. The enclosure also contains a spray ring to decontaminate 
the pump assembly when it is removed from the tank. The circuit breaker box and terminal 
strip box for the electric components and motors is located on the outside wall of the enclosure. 

The enclosure sewes as secondary containment and drains to the storage tank. An air inlet 
damper is provided with'HEPA filtration. The enclosure is connected to the RCS by connection 
to the Transfer Storage Tank to provide control of the enclosure atmosphere. 

4.4.20 Sluicers 

For a description of the Sluicers, see the Silo Waste Retrieval System Design Description (see 
Section 4.2.1.1). 

4.4.21 Sluicer Enclosures 

For a description of the Sluicer Enclosures see Silo Waste Retrieval System Design .Description 
(see Section 4.2.1.2). 
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0 4.4.22 Slurrv Pumps 

For a description of the Slurry Pumps see Silo Waste Retrieval System Design Description (see 
Section 4.2.i 3). 

- 

4.4.23 Slurrv Pump Enclosures 

For a description of the Slurry Pump Enclosures see Silo Waste Retrieval System Design 
Description (see Section 4.2.1.4). 

4.4.24 Makeup Water Storaqe Tank 

The Makeup Water Storage Tank is a 20,000-galIon, atmospheric, steel water tank. It is 
designed and constructed in accordance with API-650. It is located on a concrete ringwall 
foundation outside the lTA.  The carbon steel tank has a painted exterior surface. 

4.4.25 Makeup Water Transfer Pumps 

Makeup water is provided through a 3-inch-diameter pipe to the l T A  systems by a connection 
in the sluice water distribution header. The connection is in the diverter valve enclosure located 
on the TTA Equipment Deck. An ANSI centrifugal pump designed to deliver 200 gallons per 
minute is located outside adjacent to the storage tank. 

4.5 

The TWRS is designed to access, mobilize, and transfer residue stored in the l T A  System. 
The TWRS is comprised of the l T A  System and support features included within the future 
remediation facility. Sluicers, Slurry Pumps and equipment used for the SWRS are also 
deployed for the TWRS. Refer to TWRS Process Flow Diagrams 13FMD001 through 
13FMD004. 

l T A  Waste Retrieval System (WRS) 

0 

The function of the TWRS is to provide the capability to retrieve and transfer the entire 
inventory of waste from the TTA Transfer Storage Tanks (ITA tanks) to a future remediation 
facility for final treatment and disposal. The same equipment used for the SWRS will also be 
deployed by the TWRS with one major design enhancement. The TTA tanks will have two 
opposing sluicer assemblies per tank with a central slurry pump, thereby eliminating the need 
for heel removal. All of the equipment will be of the same design and fully interchangeable. 
Thereby, the sluicer assembly used in the silos will be the same as the sluicer assembly used in 
the TTA tanks. The two sluicer assemblies and the central slurry pump will permit a "swirl" 
movement of the waste within the tank as the waste is removed. This will result in providing a 
more uniform plain of waste material. This will also provide a continuous layer of water atop the 
waste providing shielding. By avoiding a fixed placement pump, the retractable slurry pump will 
avoid a central Well" within the waste and the possibility of exposed waste regions. This results 
in a continuous layer of water being maintained during retrieval operations over the entire tank. 

Equipment is provided for the transfer of stored residues from one l T A  tank at a time. Diverter 
valves with flange connections are provided for connecting slurry and sluice water piping to and 
from the future remediation facility using the existing decant pumps. Sluice water for W R S  
operations is supplied from the future remediation facility using the same settle and decant 
approach. The l T A  System provides piping and valves between the future remediation facility 
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interface point and each of the four TTA tanks. The two Sluicer modules and the Slurry Pump 
module are connected to the storage tank being emptied. When one tank is completely 
emptied, instrumentation, cameras, pumps, and sluicers are moved to the next tank. The 
operation is repeated until all four tanks are emptied. 

0 
Personnel access is limited during retrieval operations. Cameras observe placement of each 
sluicer nozzle to permit remote operation. Controls are provided to limit individual exposures to 
less than 800 millirem per year. Operating controls for the TWRS are included in the AWR 
control room. These controls allow for the shutdown or startup of any piece of TWRS 
equipment. Local controls for the TWRS subsystems are provided on the TTA Equipment 
Deck. 

All automated functions of the TWRS are' controlled by PLC. System events that require 
alarming are processed by these controllers. Local evacuation alarms are staged on the TTA 
Equipment Deck. The alarms can also be activated from the Vitrification Pilot Plant (VitPP) 
contro) room and the AWR control room. Alarms are recorded and annunciated locally, in the 
VitPP control room and the AWR control room. 

The TWRS is comprised of the following major features: 

0 Transfer Storage Tanks, 

. Transfer Piping, 

0 Diverter Valves, 

0 Sluicers, 

0 Sluicer Enclosures, 

0 Slurry Pumps, and 

0 Slurry Pump Enclosure. 

4.5.1 Transfer Storaae Tanks 

For a description of the Transfer Storage Tanks see the I T A  System Design Description (see 
Section 7.5). 

4.5.2 Transfer Pioing 

For a description of the Transfer Piping see the TTA System Design Description (see Section 
7.1 1). 

4.5.3 Diverter Valves 

For a description of the Diverter Valves see the. TTA System Design Description (see Section 

OCO151 
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4.5.4 Sluicers 

For a description of the Sluicers see SWRS System Design Description (see Section 4.2.1.1). 

4.5.5 Sluicer Enclosures 

For a description of the Sluicer Enclosure see SWRS System Design Description (see Section 
4.2.1.2). 

4.5.6 Slurrv Pumps 

For a description of the Slurry Pumps see SWRS System Design Description (see Section 
4.2.1.3). 

4.5.7 Slurrv Pump Enclosure 

For a description of the Slurry Pump Enclosure see SWRS System Design Description (see 
Section 4.2.1.4). 

* 

4.6 Facilities Decontamination System (FDS) 

The Facilities Decontamination System removes gross contamination from the silos, the decant 
sump tank, and contaminated process equipment as part of facility demobilization and closure. 
The FDS offers two categories of gross decontamination activities. First, the FDS provides 
gross decontamination of silos, decant sump tank and process equipment, as well as 
permanent facilities erected during the project, especially those left behind for management of 
the waste and radon effluent until the time that the waste is remediated. The second type of 
gross decontamination that the FDS provides is the processing of temporary tools, equipment, 
and facilities used on the project 

4.6.1 Silos Decontamination and Fixative ApDlication 

Gross decontamination of permanent facilities includes decontamination of the internal surfaces 
of the silos. The Fixative Spray System (FSS) is used after the internal surfaces of the silos are 
accessed and decontaminated to remove all visible loose contamination, as verified by closed- 
circuit television (CCTV) inspection. The FSS applies a fixative to the walls and floors of the 
silos after completion of, waste and debris removal to prevent any radionuclides in the concrete 
surfaces from becoming airborne. The fixative is a water-based, paint-like liquid material that 
has properties that allows it to contain radioactive contamination under the fixative layer after it 
dries. More than one layer of fixative may be applied as necessary to achieve the necessary 
level of sealing of the silo walls. The FSS consists of a pump, hose, nozzle, and small, positive- 
displacement pump. The fixative, that is liquid and pumpable, is delivered in 55-gallon drums 
and placed next to the pump. The pump delivers the fixative at approximately 100 pounds per 
square inch (pounds per square inch) at less than 5-gallons per minute. A fixed length hose is 
connected to the outlet of the pump and leads up to the Silo Arm Interface Enclosure (SAIE) 
where it is connected to a hose in EMMATM. The hose terminates at a n o d e  close to the end 
of the arm. The nozzle is similar to an industrial painting nozzle. The EMMATM maneuvers the 
nozzle near the walls and floors to locally spray the fixative to the surfaces. The flexibility of 
the EMMAm allows for fixative to be applied in a consistent and comprehensive manner over 
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the entire surface area of the silo walls. Provisions are made to prevent the fixative material 
from being sprayed onto the cameras inside the silos that are used to observe the fixative 0 application process. 

4.6.2 Access, Decontamination, and Packaqinq for Siqnificant Structures and Components 

Gross decontamination includes flushing and draining the lines used to transfer the waste slurry 
to the TTA, and gross decontamination of the interior surfaces of the silos and the decant tank. 
Material is removed from the interior surfaces of the silos to the visibly clean state before the 
application of the fixative as described above. 

Gross decontamination will also include the cleaning of surfaces in the accessible areas of the 
sample room, the RCS and the TTA. Areas that are High Radiation Areas (Le., the Carbon Bed 
Caves and the Tank Area of the TTA) are not included in this decontamination effort. However, 
the high radiation areas are not intended to be contamination areas. The decontaminated 
areas are cleaned of removable contamination, or the removable contamination is fixed in 
place.- 

Materials used in the performance of the gross decontamination process are water and wiping 
materials. Water is transferred to the l T A  and processed along with that in the decant tank. 
Wiping materials are packaged for disposal as radioactive waste. 

4.6.3 Decontamination and Demolition at Completion of FDS Operations 

Facilities and equipment are surveyed, decontaminated, and presented to FDF health physics 
technicians for release survey. This process is enhanced by minimizing the potential for 
contamination of the equipment or facilities through such practices as painting surfaces with 
strippable paint, or wrapping them with plastic as allowed without affecting performance. The 
location and use of each object is tracked to help justify an exemption from complete 
disassembly when it can be shown that the potential for contamination is exceedingly small. A 
plan is prepared for decontaminating and surveying each piece or type of equipmenVfacility as 
appropriate, considering the use of the equipmenVfacility. These plans are submitted to FDF 
for review and concurrence before the performance of the decontamination and survey. After 
agreement is reached, FDF performs the verification survey on decontaminated and surveyed 
items. 

4.6.4 Decontamination, Packaaina. and Staqinq of Contaminated Materials 

Wastes generated in the decontamination of temporary equipment and facilities consist 
primarily of wiping materials, water, and contaminated grit if abrasive blasting is needed to clear 
parts. These materials are packaged and disposed of as radioactive waste. 

Decontamination of discrete object and failed equipment will be performed in a portable, truck- 
mounted decontamination facility. It provides for cleaning of equipment as large as 18-feet x 
30-feet, and the collection of water and abrasive cleaning media used in the-cleaning process. 
The survey of material for unrestricted release (that precedes making the material available to 
FDF for verification survey) is done in an area within a facility reserved for this function where 
background radiation level is low enough to achieve the desired instrument sensitivity. This 
facility is located in the southwest section of the project site. An equivalent facilrty is provided 
for the FDF verification. 
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0 4.7 Full-Scale Mock-up System (FSMS) 

The Full-Scale Mock-up System (FSMS) is designed to provide operator training and proof of 
principle testing of the following AWR systems: Silos Waste Retrieval System (SWRS),Transfer 
Tank Area(TTA), and l T A  Waste Retrieval System(TWRS). This testing includes the removal 
and transfer of K-65 silo surrogate material and debris. The testing will be performed in a 
nonradioactive environment using Silo 4 and modified Silo. 4 superstructure facilities. FSMS 
refers to the specific systems, structures, and components (SSCs) that are installed at the Silo 
4 facility. Full-Scale Mock-up (FSM) refers to the integrated overall AWR mockup system 
including the FSMS. The FSMS tie-ins to the AWR system will be removed at the completion of 
the FSM Integrated Construction Acceptance Test (CAT) and System Operability Test (SOT). 
The FSMS will remain as a stand-alone system ensuring continued availability for training, 
system optimization and troubleshooting throughout the AW R operations phase. 

The basis for the amount of surrogate required for the FSMS is equivalent to the amount of 
waste material to be removed from Silos 1 and 2 in one 8-hour shift. This corresponds to 44 
gallons per minute (21,120 gallons per eight-hour shift) or a total of 281 3 cubic feet of surrogate 
material. To more closely simulate the waste material depth in Silos 1 and 2, a tank located 
inside Silo 4 allowing for a surrogate material depth of 3.8 feet is used. The tank footprint 
covers three manways into Silo 4. The tank is 8 feet wide and 6 feet high with a 48 feet, 3% 
inch long straight section starting 5 feet behind the sluicing nozzle manway and going toward 
the center of the tank. The overall length of the tank is 70 feet, % inch long. The tank expands 
on a 78" angle from the center of the central manway and extends to the Silo 4 wall. The 
expanded section allows slurry to collect and be transferred by the retrieval slurry pump. The 
wall of the inner tank that connects the angular section is curved to allow demonstration of the 
cleaning of silo walls and floor. Four-foot-high, plywood splashguards are installed on top of the 
tank to contain the surrogate during sluicing. A process schematic of the FSMS and its 
sequence of operation is shown in Exhibit 7-1. 

The FSMS is comprised of the following major features: 

FSMS Surrogate Tank, 

RCS Blower Skid (simulating Phase II RCS), 

High-pressure Pump Skid, 

Equipment Deck, 

Equipment Deck Enclosure, 

Transfer Piping, 

Diverter Valves, 

Phase Separators, 

SI u ice rs , 
Sluicer Enclosure, 

Slurry Pump, 

Slurry Pump Enclosure, 

EMMAfM, 
... 
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EMMATM Enclosure, 

Conditioning and Transfer System (CATS), 

. High-pressure Pump Skid, 

Silo Retrieval End-Effector (SREE), and 

Silo Debris Retrieval System (SDRS). 

The FSMS communicates directly with the following systems: 

TTA Waste Retrieval System (TWRS), 

Transfer Tank Area System (TTA), 

Sampling System, 
0 

The FSMS is used to validate and optimize equipment integration for all AWR system 
operations using the following process sequence (numbers correspond to numbers on Exhibit 

UI t ra-Fil t rat ion System. 
* 

7-1): 

1. Surrogate representative of the K-65 material and BentoGroutTM and the prescribed debris 
is placed in the surrogate tank inside Silo 4 to achieve sufficient depth of surrogate material 
to test all aspects of the system (1 day’s production). 

2. The fan system simulating the RCS Phase II system is calibrated to match air flows and 
negative gas pressures in the silo headspace and the effects of equipment ingress and 
egress. 

3. Using the sluicing nozzle and the slurry transfer pump suspended from the Silo 4 Support 
Structure and water staged in one of the TTA Storage Tanks, the AWR surrogate is sluiced 
to the designated TTA receiving tank. 

4. Required archive samples are drawn from the slurry as it is transported to the TTA receiving 
tank. 

0 

5. Decant water from the TTA Water Supply Tank is used to test and verify operation of the 
Ultra Filtration System. Decant water is transferred to the Filter Process Tank for feed to 
the filter. After passing through the ultra-filter, the clean water is supplied to the High- 
Pressure Pump Skid by the Filtrate Tank and the solids containing water is returned to the 
Filter Process Tank. 

6. After the bulk removal of the AWR surrogate, the sluicing nozzle and slurry transport pump 
are replaced with the debris retrieval system and the CATS. The EMMA” maneuvers the 
SREE to remove the surrogate simulated waste heel in the tank. CATS-further dilutes the 
waste stream and pumps it to the TTA receiving tank. The shape of the Silo 4 inner 
surrogate tank provides a simulation of all areas of the tank from the center to the walls. 
The removed surrogate is allowed to settle in the TTA receiving tank. 

7. Discrete objects in the surrogate tank will be reduced in size as necessary using the SDRS 
cutter and shall be removed using EMMAm and the Debris Removal System basket. 
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8. EMMATM will demonstrate its ability to wash down and decontaminate the silo dome and 

walls and to spray a fixative using arm-mounted nozzles. 

9. Contamination of the SWRS is simulated to demonstrate effectiveness of the installed 
decontamination equipment (EMMATM and the decontamination spray rings). 

10. Using the TWRS slurry pump, the settled surrogate in the TTA tank is sluiced from the tank 
through the existing TTA pipeline and diverted to Phase Separators for slurry. dewatering. 
After the surrogate material dewatering requirements have been satisfied, the material is 
radiologically surveyed to determine disposition. If the material meets free release criteria, it 
is disposed of in the landfill. If the surrogate material is contaminated, FDF designates a 
disposal location. The separated water is discharged to ground drainage 

1 1. Steps 2 through 10 are repeated as required for SOT. 

12. The FSMS is available for additional testing and training. 
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5.0 AWR PROJECT SUPPORT SYSTEMS AND COMPONENTS 

5.1 Distributed Control System 

5.1.1 Introduction 

The AWR control system is an integrated system that allows both local control at the equipment 
site and remote control at the central control trailer station. The AWR control system supports 
operations during FSMS testing and SWRS, DWRS, FDS, and TWRS waste removal 
operations. 

5.1 .1.1 System Concept 

The AWR control system is a redundant, PLC-based system with distributive input/output (I/O) 
data collection and control nodes. The PLCs and operator HMI stations are located in the 
control trailer. The data collection and control nodes are currently located at the Silo Bridge, 
high-pressure pumps, and the l T A  building. The distributive 1/0 data collection and control 
nodes are connected to the PLCs by a fiber optic network. The individual equipment items 
located at the I/O nodes are connected to the nearest I/O node with field wiring. Both the RCS 
and the TTA Sampling System are equipped with self-contained PLC controllers. . 

5.1.1.2 Installation 

The AWR control system is modular in design. Most of the AWR control system is installed on 
the mechanical equipment. The control system components required for the l T A  are designed 
for field installation at the Fernald site. 

To ensure the control system works with the l T A  equipment upon installation in the l T A  
building, proper interface documentation control is required. The interface documentation 
control is required to ensure the PLC and HMI programming agrees with the I/O connections 
and operating expectations of the TTA equipment when the TTA equipment is connected to the 
TTA I/O node. 

5.1.1.3 Utilities 

Electrical Power-Uninterruptible Power Supply (UPS) 1 20-volt AC, single-phase power is 
provided to the FSMS and Silo 1 and 2 control trailers. Uninterruptible Power Supply (UPS) 
120-volt AC, single-phase power is provided to each I/O data collection and control node. 
120-volt AC power, single-phase is provided to the FSMS and Silo 1 and 2 control trailers. 

Fiber Opfi-Fiber optic cables are installed to the required I/O nodes located throughout the 
site. The fiber optic cables can support three ring networks. Spare feeds of fiber optic lines are 
provided. 

Interfaces-Interfaces to equipment systems include the EMMATM System and the Gripping 
End-Effector, the RCS, the Sampling System, SWRS, TWRS, SREE, and SDRS. 
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Maintenance-The required maintenance on the AWR control system is low. Low 
maintenance is the result of using quality components and a modular design within the AWR 
control system. 

0 
5.1.2 FSMS And AWR Control Svstem General Description 

The AW R control system is designed incorporating the following general requirements in 
addition to the 29 functions and requirements stated in Design Criteria Package. 

Safely control the equipment, 

Protect the operator, 

0 Allow remote operation of the equipment, 

Ea3y to learn and operate, and 

Reduced maintenance. 

The following information is the description of the control system from the conceptual review 
session. As the design is finalized, the control system will be modified as required to support 
any changed requirements. 

5.1.2.1 Control Trailer 

Two control trailers are used at for the AWR Project. One control trailer is used to support the 
FSMS testing, training, and operations. The second control trailer is used to support Silo 1 
and 2 waste removal operations. 

0 
Each control trailer has an operator's station.for the control of the waste removal support 
equipment. This operator station does not include the EMMATM controls, as EMMATM has a 
separate and adjacent operator station. The control trailers have wiring distribution for field 
120-volt AC power and UPS 120-volt AC power. 

5.1.2.2 FSMS Operations 

FSMS test operations are performed first. The FSMS testing provides a means to test the 
equipment, train operators in equipment use, conduct a training session in waste removal from 
Silo 4, and perfrom the FSM CAT and SOT. 

5.1.2.3 Operator's Station 

The operator station in the control trailer (either FSMS or Silo) provides a central location for 
controlling and monitoring the equipment at the Silo Bridge and the l T A  building. The selected 
PLC system is based on the Siemens's central processor unit (CPU) Simatic-S,7-315-2DP. The 
CPU directly supports the Profibus (Process Field Bus) network standard. The CPU supports 
1024 channels of digital I/O and 128 channels of analog I/O. The CPU has 64K bytes RAM for 
21K of program statements. The CPU memory has battery backup to prevent loss of the 
operating program and data. The CPU is equipped with a real-time clock. 9 
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The PLC and the datakontrol I/O modules are networked on the Profibus. The Profibus 
network allows the data collection and equipment control to occur remotely in the field and away 
from the PLC. The Profibus network greatly reduces the amount of I/O field cabling required to 
support the PLC operations. 

The FSMS or Silo 1 and 2 control station in the control trailer has two CPUs operating in a 
redundant mode. One CPU operates the controls and the other CPU is in warm standby. If the 
operating CPU stops working for any reason, the CPU in warm standby starts and continues 
equipment control where the other CPU stopped. The amount of time for the' second CPU to 
start and continue control operations is about 1 second. Equipment that is operating during the 
startup of the standby CPU continues to operate (Le., pumps will not stop) and equipment will 
not start unless the equipment needs to start when the CPU failed. 

Each CPU will have its own 10 amp, 24-volt DC power supply. The UPS power supplies 
electrical power to the CPU power supply. The CPUs and its power supply are mounted on a 
Deutsches lnstitut Normung (DIN) rail inside a cabinet to minimize dust accumulation. 

The programming of PLC and I/O interface development is performed with the Siemens 
STEP 7 Development System. The STEP 7 has user-friendly functions for all phases of an 
automation project including: configuration and parameterization of hardware, definition of 
communication, programming, testing, starting up, servicing, documentation, archiving, 
operation, and diagnostics functions. STEP 7 supports ladder diagramming, function block 
diagramming, and statement lists programming methods. 

* 

Other software used in the development of the PLC controller include Continuous Function 
Chart (CFC) and S7-PDIAG. The CFC software supports hardware devices (Le., variable 
frequencymotor drive) that direct& connect to the Profibus.' The S7-PDIAG software is used to 
process diagnostics and faulty states outside the PLC normal programming (e.g., a motor- 
operated valve fails to reach position within a fixed time after command). Other Siemens 
software may become required as the needs of the operating equipment become more defined. 

The STEP 7 software operates on the PC-based programming computer. The programming 
computer is located in the control trailer near the two CPUs. The connection from the PC to the 
CPUs is by way of the Multi-Purpose Interface (MPI) network connection on the CPUs. The PC 
computer may be identical to the computers used for the HMl's. Because of the redundant 
requirement for the PLC, a STEP 7 license is required for each CPU along with the license for 
the redundant manager software. The FSMS and Field control trailers each have two CPUs for 
a total of four PLC CPUs. 

Installed Spares-The PLC system has 25% installed spare for memory and digital and analog 
I/O channel count. The digital I/O requires 256 free channels within the CPU or 768 digital I10 
operating channels to use. The analog I/O requires 32 free channels within the CPU or 96 
analog I/O channels within the CPU. The I/O modules that are mounted within the field I/O 
nodes use no more than 75% capacity of the module to provide for the 25% installed spare I10 
channels. 

EMMArM Interface-The requirement for the field PLC to monitor and record alarms from the 
EMMA" system requires a connection from the field PLC to the EMMAm controller. The 
EMMA" controller consists of three Siemens PLCs. Because only one PLC can be the master 
on the Profibus network, the EMMATM controller cannot be on the Same Profibus network as the 
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field PLC. The connection between the EMMATM PLC master and the field PLC is performed 
with the MPI network. The EMMATM PLC archives its own operating information. 

Operator Station's //&An I/O node is required to support the operator devices at the 
operator station. The I/O node consists of ET200M station with an IM 153 network interface 
module and SM 323 digital I/O module and SM 331 analog input module. The three modules 
are mounted on a DlN rail along with a 24-volt DC power supply. The power supply is 
connected to the UPS power supply. The IM 153 module connects the 1/0 modules to the 
Profibus. The ET200M station allows for changing an I/O module during operation and under 
power. The other I/O modules within the ET200M station continue to operate. 

Field termination blocks are used to connect the field wiring to the I/O modules. The wiring 
from the field termination block to an I/O module is equipped with a connector to the I/O 
module. The connector is keyed to prevent terminating the connector into the wrong I/O 
module. If an I/O.module needs to be replaced, the operator removes this connector instead of 
disconnecting the entire field wiring from the I/O module. 

The selected digital I/O module (with reservations to change) has eight digital inputs and eight 
digital outputs. The inputs and outputs are rated for 24-volts DC. The module is used to 
support the emergency stop (E-stop) control (described later), the water sluicing nozzle vertical 
position control, water sluicing nozzle selection, and Master Equipment Enable Switch (MEES) 
key (described later). 

- 

The selected analog input module (with reservations to change) has two analog inputs. The 
module supports a wide range of input voltages (e.g., +1 , +5, +lo) and input currents (e.g., +lo 
ma, 4 to 20 ma). The module is to support the joystick device for the water sluicing nozzle 
motion control. 

0 
Joystick-The sluicing nozzle position is controlled in the pitch and the yaw direction. A two- 
degree-of-freedom joystick is used for controlling the pitch and yaw of the sluicing nozzle. The 
joystick is mounted at the operator's control station. The joystick is equipped with a deadman 
switch that allows the joystick to only become active when the operator grasps the it. 

The sluicing nozzle vertical position is controlled with a hoist located inside the sluicing nozzle 
enclosure. The command signals for the hoist are governed by a three-position (up-stop-down) 
joystick, equipped with a deadman. The hoist joystick is located near the pitcNyaw joystick. 
This gives the sluicing operator direct physical devices with that to control the sluicing nozzle. 

During the FSMS there could be up to three sluicing nozzles in operation. During SWRS 
operations only one sluicing nozzle operates and during TWRS operations, two sluicing nozzles 
operate. A single joystick will be installed at the operating station to operate all sluicing nozzles. 
A three-way selector switch determines that sluicing nozzle will be controlled by the joystick. 
During SWRS, the silo sluicing nozzle position will be selected. ' During TWRS, the switch will 
be used to select one of the two sluicing nozzles installed in a TTA tank. 

5.1.2.4 Human-Machine Interface (HMI). 

The operator's HMI station consists of two PC-type computers operating graphic screens 
depicting equipment layout and operating status. From the HMI screens, the operators issue 
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commands to control the equipment and view operating status of the equipment. Equipment 
operating parameters are set and changed from the HMI screens. 

The two HMls operate in a redundant mode. The redundant mode allows either HMI computer 
to perform display and control operations for the PLC system. When both HMI computers are 
operating, the operator uses either or both HMI computers to view operating status and control 
the field equipment. The two HMI computers are connected directly to the Profibus. This 
method allows the HMI computers to view the equipment status even if the- PLC’s are not 
operating. 

The Siemens WinCC Software Development System is applied to create the display and control 
screens for the two HMI computers. WinCC supports data trending and archiving with time- 
controlled and event-driven project reporting and documentation. WinCC supports alarm 
logging acquisition and archiving. Password protection is supported for limiting operator access 
for operating control limits. Each HMI computer requires a full software license for WinCC and 
the redundant support software license. 

The PC computers for the HMls must operate the Microsoft NT operating system. For this 
reason, the computer is equipped with the fastest processor available when the computers are 
purchased. A hard disk greater than 10 gigabytes and with a minimum of 64K of RAM is 
installed. The computers are Ethernet ready for networking to a printer. The computers are 
equipped with a readwrite CDROM disk drive for archiving data. A Profibus connection card 
(CP5412) is installed in each HMI computer to allow the computer to connect and have access 
to the Profibus. The color display screen is 19 inches or larger for HMI display. The computer 
is ‘equipped with a keyboard and mouse pointer device, All HMI computers are powered from 
the UPS power within the control trailer. 

* 

RCS HMCThe RCS PLC is mounted on the RCS skid.and the PLC is equipped with its own 
local HMI. A separate HMI for the RCS is located at the operator’s station. Communications 
between the RCS HMI and the PLC is with the Profibus network. If the RCS PLC is set up as a 
master, the HMI needs a separate Profibus network from the field Profibus. 

Sampling System-The sampling system is located near the l T A  building. The sampling 
system is equipped with its own PLC. The PLC runs its own program to automatically collect 
and log the samples from the waste flow from the Silos 1 and 2 to the TTA. The sampling 
system PLC needs to be in the slave mode to allow operation on the Profibus network the field 
PLC’s are using. The field HMI displays and controls the operation of the sampling system. 

General HMl Display Screen Layout-The top display screen shows the overall layout of the 
fielded equipment. This layout includes the equipment on the silo bridge, the high-pressure 
pumps, TTA equipment, and Sampling System. The screen shows the’ general operating 
condition of the equipment; especially the pumps and motor-operated valve positions. Some 
information about tank levels and water pressures and flows are displayed. 

The operator clicks on a screen icon to pop up another screen to display detailed information 
about the equipment device@). For 
example, clicking on the slurry pump will pop up a screen about all the devices within the slurry 
pump enclosure including the motor-operated valves (MOV). 

The information shown depends on the device(s). 
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This pop-up screen allows the operator to start a motor in automatic mode (with operating 
protection devices active (i.e., tank limit switches). If the operator wants to start the motor in 
manual mode, a password is required to allow manual mode device operation. In manual 
mode, all operating protection for the device is disabled. 

Operating parameters are also changed within the device pop up display screen. Password 
protection is an option. Operating motors and pumps are displayed in green and the off 
condition is represented by red. Open valves are displayed in the green and closed valves in 
red. Alarms and warning messages are displayed on any screen displayed on the HMI 
computer. 

5.1 2.5 Profibus Network Communication 

The current network requires three separate Profibus networks. The first Profibus network is 
for the field PLC, the second Profibus network is to support the EMMATM controller, and the 
third Profibus network is to support the RCS PLC. Fiber optics are used to connect the widely 
separated equipment I/O data nodes. 

The three Profibus networks are configured for the ring topology. The ring topology imposes a 
redundant data path over the Profibus network. If a fiber optic cable is broken, there still is a 
fiber optic path on the network for data travel. 

Every data I/O node requires the OLWS4 copper-to-fiber converter. There are two ports for the 
fiber optic fiber and two copper ports to the .l/O node equipment. The OLWS4 supports the 
redundant ring topology. 

The fiber optic cabling consists of two 62.5/125 glass fibers within the cable. The cable 
requires at least six fibers. The unused optic fibers become installed spares. The optic fibers 
are terminated with ST connectors to connect directly into the OLWS4 modules. 

5.1.2.6 Master Equipment Enable Switch 

The master equipment enable switch (MEES) is a PLC / E-stop hardware protection system. 
The MEES has a key switch at the operator station in the control trailer that prevents equipment 
startup and operation unless the key is in the Operate position. When the key is in the Operate 
position, the PLC allows the HMl's or local control panels to control the equipment. 

After an E-stop condition forces the equipment to stop operating and the E-stop switches are 
returned to the run position, the MEES must be turned to the Off position and then back to the 
Operate position to allow the field equipment to operate by way of the PLC and HMI. This 
prevents an operator in the field from clearing an E-stop switch and accidentally starting 
equipment before conditions are ready for equipment startup. 

5.1.2.7 Emergency Stop (E-stop) 

The E-stop control allows the operator to rapidly shutdown all operating equipment (Le., motor- 
driven equipment) at the silo bridge or the TTA. The hardwired E-stop commands are 
produced by the PLC, operators in the control trailer, or operators in the field. The PLC 
monitors the E-stop signals and upon detection of an E-stop command, the PLC will issue 
shutdown commands to the equipment. - 
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The E-stop is intended to rapidly stop motor-driven equipment. If desired, the E-stop signal can 
be used to position equipment (i.e., motor-operated valves) to a safe position. The PLC 
monitors and responds to an E-stop command. The PLC positions equipment devices (Le., 
valves) to a safe condition, in addition, to placing the equipment to stop condition. The E-stop 
is a hardware circuit that is independent of the PLC control and network. It can follow the same 
route as the fiber optic cable, but doesn’t need to be a ring configuration. 

5.1 -2.8 Hardware Interface ‘Connections 

Wire .termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 

5.1.2.9 Local Control 

The P.CL directs the local control of the field equipment. This method allows greater control of 
the equipment than that provided by hand switches and relays at the equipment locations. 

.A small hand-held control panel with a color display screen is under consideration for use to 
provide local control of the equipment. The screen is touch screen or the panel may have user- 
defined function keys. The panel has a Profibus cable installed to communicate with the PLC. 
The network cable plugs into the Profibus network to communicate with the PLC. The cable is 
long enough so the operator can operate the device with local control panel right at the device 
to be controlled. The operator sends commands and receives information for the device that is 
in local control. 

A hand-held device programmed for all devices in the field is placed in local control. When 
local control of a device is required (i.e., maintenance), the operator carries the hand-held 
control panel to the field. The operator plugs the panel into a nearby Profibus connection and 
switches the Hand-Off-Remote switch for the device to Hand. The operator calls up on the 
control panel the display screen for the device under test. If the local control switch is on Hand, 
then the device local control panel display becomes active. The operator then operates the 
field device in local control. The hand-held control panel is rated as National Electrical 
Manufacturers Association (NEMA) 4 or better. 

. The Hand-Off-Remote switch position Off will command the PLC not to start or operate the 
equipment from any command source. In the Remote position, the PLC will take commands 
from the HMI. In either case, Off or Hand, an HMI alarm event is recorded. Two control panes 
are necessary. 

5.1 -3 Bridae 1/0 Node 

The Bridge I/O Node or I/O Node 1 is the data collection and control point for the equipment 
devices located on the Silo Bridge. The I/O node requires an ET200M station with an IM153 - 
module and standard S7-300 I/O modules. This forms a distributive J/O data collection and 
control node. The EF200M station can support a total of eight S7-300 type I/O modules. An 
I/O module is replaced within the station without removing power or affecting the operating 
status of the other I/O modules in the station. The type and number of I/O modules are 
determined as the piping and instrumentation diagram (P&ID) documents for equipment located 
on the silo bridge platform are finalized. 
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-- * * System Design Description m 
If the I/O requirements for the bridge I/O is more than what one ET200M station can support, 
then a second ET200M station with I/O modules is added. The I/O requirements include the 
25% installed I/O spare channel requirement. 

Generally, there are requirements for both digital and analog I/O modules. The digital I/O 
modules may include both DC and AC voltage I/O modules. The choices of digital I/O modules 
include SM321, SM322, and SM323 modules. There are also different models within each type 
of module. The choices of analog I/O modules include SM331, SM332, and SM334 modules. 
There are also different models within each type of analog module. The I/O modules are rated 
for a temperature range of 0°C to 60°C. 

The ET200M station is not weather resistance. The station is housed in a heated NEMA 4 
enclosure. The enclosure may require air conditioning to keep the internal enclosure 
temperature below 60°C (1 40°F). 

5.1.3.i Profibus 

The fiber optic link from the control trailer to the bridge I/O node terminates in the I/O node 
enclosure. At this location, the Profibus is converted back to a copper link using the OLWS4 
converter. Another fiber optic link links the bridge I/O node to the high-pressure pump I/O 
node. The Siemens IM153 module is required for the ET200M station to use the Profibus. 

5.1.3.2 Power Supply 

The ET200M station requires 24-volt DC for operation. The select power supply is Siemens 
PS307 module and mounts on the DIN rail with the IM 153 module. The power supply requires 
1 15-volt AC power from the UPS. The power supply output is rated for 10 amps. The power 
supply supplies power to a limited amount of sensors and actuators. Additional power supplies 
are required for sensor and actuator requirements. 

5.1.3.3 Power 

The 110 node enclosure requires 1 15-volt AC, single-phase, for enclosure heating, ventilating, 
and air conditioning (HVolt AC) and MOV power. Others supply all power to the I/O node 
enclosure. 

5.1.3.4 E-stop 

The E-stop cable is intended to rapidly stop motor-driven equipment. The control cable 
required for E-stop enters the enclosure. The relay hardware required to remove the power 
from the equipment is located in the enclosure. 

5.1.3.5 Enclosure 

The instrument node enclosure has an environmental rating of NEMA 4 or better. Because of 
the heat-producing devices inside the cabinet, the cabinet may require air conditioning. The 
enclosure is equipped with a sun shield to reduce the sun heat load during the summer 
conditions. The enclosure has an internal fan and heater to maintain warm internal cabinet 
temperature in cold weather conditions. The amount of space on the silo bridge platform 
required by the I10 node cabinet is estimated to be 4 feet by 6 feet The cabinet size will be as 
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minimal as possible. The enclosure is equipped with a high temperature switch to provide 
warning of excess high temperature inside the enclosure. 

5.1.3.6 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 

5.1.4 Sluicing Nozzle Svstem 

The sluicing nozzle system is designed to spray high-pressure water into the silo material to 
form a slurry mixture. The sluicing nozzle system consists of a pitch and yaw-positioning device 
on the nozzle. A hoist is used to lower and raise the nozzle into and out of the tank. The 
sluicing nozzle system has MOVs within the enclosure. 

5.1.4.1 Sluicing Nozzle Pitch and Yaw Positioning 

. . 

The sluicing water jet nozzle requires pitch and yaw position control. The Siemens IM 178-4 
position controller module is a two-channel positioning interface module. Two absolute 
encoders, mounted on the sluicing nozzle, provide the nozzle’s pitch and yaw position inputs to 
the interface module. The IM 178-4 reads the actual position values cyclically from the absolute 
encoders to pass the values onto the PLC by way of the Profibus. In the same cycle, the IM 
178-4 receives position setpoints from the PLC. The interface module outputs the values as 
speed setpoints using the k 1 0-volt analog output to the motor drive amplifier. 

The PLC receives the current pitch and yaw nozzle positions from the interface module over 
Profibus and the joystick positions at the operator station. The PLC finds a new commanded 
position (encoder position) for the nozzle and sends the commanded positions to the interface 
module over Profibus. The interface module generates an analog command to the motor drive 
amplifier. 

The pitch and yaw motors and motor drive amplifiers are Electro-Craft devices or similar 
equipment. The final torque output of the motor gearbox may be as high as 400 foot-pound. 
The nozzle requires a positioning velocity of 0 to 10 degrees per second. The final motor and 
motor amplifier selection coincides with the mechanical design progression. 

The absolute encoders are Siemens devices equipped with synchro-serial interface (SSI). The 
positioning resolution is 0.09 degree. The encoders will connect directly to the IM 178-4 
module. 

5.1.4.2 Sluicing Nozzle Vertical Positioning 

A commercial two-speed winch is used to control the vertical height of the sluicing noule. In 
local operation, the hoist has two speeds. In remote operation (Le., HMI operation), the hoist 
will be limited to the slow speed. An analog positioning sensor measures the vertical position of 
the nozzle mast. The sensor output is measured in the Bridge VO node. 



2 7 2 5 .  System Design Description 

5.1.4.3 Motor Operated Valves (MOV) 

The MOV located inside the sluicing enclosure are controlled by the Bridge I/O node. Limit 
0 

switches mounted on the valve determine the valve’s position. The valve motor actuator and 
the limit switches require 120-volt AC power. 

Output modules (installed in the Bridge I/O node) control MOVs, support small ac drive motor 
loads, and input modules that monitor ac sensor values. The motor drive power that is supplied 
by the AC output module is fuse protected. The fuses are located in the Bridge I/O node 
enclosure. 

Motor Operated Valves VO DefinitiowThe Team has supplied a schematic of a proposed 
MOV actuator. The actuator power and sensor power is 120-volt AC. The MOV actuator is for 
a three-way valve. The actuator requires three command inputs to the actuator. The actuator 
supplies four limit switch sensor outputs from the actuator. The MOV actuator requires a total 
of sevgn I/O lines. The motor running current value is unknown at this time. Relay modules 
that can operate up to 8 amps are available. 

5.1.4.4 Motor Starter 

To allow the PLC to remove AC power from the pitch and yaw motor drive amplifiers and from 
the hoist, a motor starter is used to supply power to the amplifiers and hoist. The motor starter 
provides a method to remove power from the motors for normal shutdown or E-stop shutdown. 
The motor starter is controlled from the Bridge I/O node. The motor drive amplifiers and the 
hoist are fuse protected. There is a lockable disconnect switch in-line between the motor 
starter and the 480-volt AC, three-phase power supplied by others. 

The E-stop circuit is in-line with the motor starter control circuit. On an E-stop condition, the E- 
stop circuit will remove power from the motor starter control circuit. This action will force the 
motor starter to open and removal power from the motor drive components. 

5.1.4.5 Control Enclosure 

A NEMA 4 or better enclosure is required to house the disconnect switch, motor starter, pitch 
and yaw motor drive amplifiers, hoist motor controller, IM 178-4 module and interface circuits. 
The enclosure requires both heat and air conditioning to maintain proper operating temperature 
inside the enclosure. The control enclosure is mounted to the outside on the sluicing nozzle 
enclosure. 

The control cable connecting the control enclosure to the Bridge I/O node is made up of cables 
to support the hardware control and sensor signals and the Profibus network cables. The cable 
is permanently mounted to the control enclosure. The Bridge I/O node end of the cable has 
connectors to allow connecting to the Bridge I/O node. 

5.1.4.6 Cable Handling Inside the Enclosure 

The cables that pass from the control enclosure to the Sluicing Enclosure will pass through 
sealed bulkhead fittings. The cables from the control enclosure to the hoist and MOVs travel 
direct to their devices. The cables (motor and encoder) for the sluicing nozzle are stored on a 
cable reel. The cables are pulled off the cable reel as required when new mast sections are 
installed to lengthen the sluicing nozzle mast. After the new length of c a b l e ~ ~ ~ t ~ b ~ $ l e  reel 
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are attached to the new mast section, the cable connectors on the cable reel end are 
reconnected to the cable connectors from the control enclosure. 

5.1.4.7 Local Control 

A Hand-Off-Remote switch is located on the control enclosure. In Remote position, the control 
of the equipment within the sluicing nozzle enclosure is controlled by the HMI. In the Off 
position, the PLC does not accept any commands to operate equipment within the sluicing 
nozzle enclosure. In the Hand position, the PLC accepts commands from the local hand-held 
control panel. In the Hand position, all equipment within the sluicing nozzle enclosure is placed 
into local control. The equipment includes the pitch and yaw nozzle motors, the nozzle hoist, 
and MOVs. 

5.1.4.8 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring-to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products.. 

5.1.5 Bulk Waste RetrievaVCATS System 

The bulk waste retrievaVCATS system is the equipment used io pump the material out of the 
silos and to the l T A  tanks. 

5.1 -5.1 Slurry Pump 

The slurry pump is required to operate at different speeds to control the amount of slurry that is 
pumped out of the silo. A variable-speed motor driving through a gear reducer governs the 
slurry pump. A variable-speed motor drive powers the motor. The operator in the control trailer 
controls the speed of the pump by adjusting the speed of the pump motor. 

The current selected variable-speed motor drive is a Siemens MidiMaster Vector drive with the 
Profibus connection. The motor drive is controlled directly by the PLC over the Profibus 
network. This variable-speed motor drive is sensorless and comes in a NEMA 4 package. 
These three features make this motor drive attractive. 

Currently, the slurry pump motor is rated at 40 horsepower. The motor drive requires 480-volt 
AC, three-phase power. Local control of the pump motor is provided by the front panel controls 
located on the motor drive amplifier. 

Slurry Float Sensor-A sensor is mounted near the slurry pump intake to determine the level 
of slurry present at the pump intake. If the slurry amount or level is low, the sensor will detect 
the low-level and turn the slurry pump off. 

Slurry Pump Vertical PositioningpThe slurry pump vertical height is controlled by a motor- 
driven elevator platform. The elevator platform vertical height is positioned by a single-speed 
motor driving lead screws in each of the comers of the elevator platform. The elevator platform 
height can be controlled either from the HMI or locally. The position of the elevator platform is 
measured and displayed on the HMI. A bidirectional motor starter controls the elevator motor. 
The motor requires three-phase, 480-volt AC power. 
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5.1 S.2 Motor Operated Valves 

The MOVs located inside the slurry pump enclosure are controlled by the Bridge I/O node. 
0 

Limit switches mounted on the valves determine the valve’s position. The valve motor actuator 
and the limit switches are 120-volt AC power. 

Output modules installed in the Bridge I/O node for MOV control drive small ac motor loads and 
input modules to monitor AC sensor values. The motor drive power that is supplied by the AC 
output module is fuse protected. The fuses are located in the Bridge I/O node enclosure. 
Currently, there are three MOVs inside the slurry pump enclosure. 

5.1 -5.3 Motor Starter 

To allow the PLC to remove AC power from the slurry pump motor drive and from the elevator 
platform, a motor starter is used to provide power to the motor drive and elevator platform 
motor. The motor starter provides a method to remove power from the motors for normal 
shutd6wn or E-stop shutdown. The motor starter is controlled from the Bridge I/O node. 

The motor drive amplifier and the elevator motor are fuse protected. There is a lockable 
disconnect switch in-line between the motor starter and the 480-volt AC, three-phase power. 
The E-stop circuit is in-line with the motor starter control circuit. On an E-stop condition, the E- 
stop circuit removes power from the motor starter control circuit. This action forces the motor 
starter to open and removes power from the motor drive components. 

5.1 5.4 Control Enclosure 

A NEMA 4 or better enclosure is required to house a disconnect switch, motor starter, elevator 
0 

motor controller, and interface circuits. The enclosure requires both heat and air conditioning to 
maintain proper operating temperature inside the enclosure if the slurry motor drive is mounted 
inside the enclosure. The control enclosure is mounted to the outside on the slurry pump 
enclosure. 

The control cable connecting the Control enclosure to the Bridge 110 node is composed of 
cables that support the hardware control and sensor signals and the Profibus network cables. 
The cable is permanently mounted to the control enclosure. The Bridge I/O node end of the 
cable has connectors allowing connection to the Bridge I/O node. 

5.1 5 .5  Cable Handling Inside the Enclosure 

The cables that pass from the control enclosure to the Slurry Pump Enclosure pass through 
sealed bulkhead fittings. The cables from the control travel directly to their devices. 

5.1 -5.6 Local Control 

A Hand-Off-Remote switch is located on the control enclosure. In Remote position, the control 
of the equipment within the slurry enclosure is controlled by the HMI. In the Off position, the 
PLC does not accept any commands to operate any equipment within the slurry pump 
enclosure. In the Hand position, the PLC accepts commands from the local hand-held control 
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0 In the Hand position, all equipment within the Slurry pump enclosure is placed into local control. 

The equipment includes the slurry pump motor, the elevator, and MOVs. 

5.1 5.7 Profibus Equipment 

A flow meter sensor is installed in the slurry pump enclosure. The flow sensor connects directly 
to the Profibus network. Profibus-PD is for data I/O network and Profibus-PA is for process 
network. After an investigation the flow sensor is the Profibus-PD 'or the Profibus-PA standard. 
If the sensor is Profibus-PA, an interface module is needed to be installed to convert Profibus- 
PA to Profibus-PD. 

5.1 5 8  Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 

. holders; and other DIN rail products. 

5.1 -5.9 Team-Supplied Equipment 

The Bridge I/O Node controls the Silo Retrieval End-Eff ector (SREE), hydraulic debris shear, 
the debris handling and packaging system, and riser radiation detectors. .The control and I/O 
requirements for the SREE, hydraulic debris shear, and the debris handling and packaging 

0 system. 

Six radiation detectors are supplied for use on two silo risers. The radiation detectors are 
equipped for Profibus networking capability. If the sensor is Profibus-PA, an interface module is 
installed to convert Profibus-PA to Profibus-PD. 

5.1.6 Hiqh-Pressure Pump I/O Node 

The High-pressure Pump I/O Node or I/O Node 2 is the data collection and control point for the 
equipment devices located on or near the high-pressure pumps. The I/O node requires an 
ET200M station with an IM153 module and standard S7-300 I/O modules. This forms a 
distributive I/O data collection and control node. The ET200M station supports a total of eight 
S7-300 type I/O modules. An I/O module is replaced within the station without removing power 
or affecting the operating status of the other I/O modules in the station. 

The piping and instrumentation diagrams (P&IDs) for the equipment located on the high- 
pressure pump skid, hydraulic pressure pump, or the MOVs in the valve boxes are in progress 
and upon completion will indicate type and number of I/O modules. 

A second ET200M station with I/O modules is added If the I/O requirements for the bridge I/O is 
more than what one ET200M station can support. The I10 requirements include the 25% 
installed I/O spare points requirement. 

Generally, there are requirements for both digital and analog I/O modules. The digital I/O 
modules may include both DC and AC voltage I/O modules. The choices of digital 110 modules 
include SM321 , SM322, and SM323 modules. There are also different models within each type 
of module. The choices of analog 1/0 modules include SM331, SM332, and SM334 modules. 
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There are also different models within each type of analog module. The I/O modules are rated 
for a temperature range of 0°C to 60°C. 

The ET200M station is not weather resistance. The station is housed in a heated NEMA 4 
enclosure. The internal enclosure temperature may require air conditioning to keep the 
temperature below 60°C (1 40°F). 

5.1.6.1 Profibus 

The fiber optic link from the bridge I/O node terminates in the high-pressure, I/O node 
enclosure, At this location, the Profibus is converted back to a copper link using the OLM/S4 
converter. Another fiber optic link links the high-pressure pump skid I/O node to the TTA I/O 
node. The Siemens IM153 module is required for the ET200M station to use the Profibus. 

5.1.6.2 Power Supply 

The E?200M station requires 24-volt DC for operation. The selected power supply is Siemens 
PS307 module and mounts on the DIN rail with the IM 153 module. The power supply requires 
1 15-volt AC power from the Uninterruptible' Power Supply. The power supply output is rated for 
10 amps. The power supply provides power to a limited amount of sensors and actuators. 
Additional power supplies may be required for sensor and actuator requirements. 

5.1.6.3 Power 

The I/O node enclosure requires 115-volt AC, single-phase power for enclosure HVolt AC and 
MOV power. 

5.1.6.4 Emergency Stop (E-stop) 

The E-stop cable is intended to rapidly stop motor-driven equipment. The E-stop control cable 
enters the enclosure. The relay hardware required to remove the power from the equipment is 
located within the enclosure. 

5.1.6.5 Enclosure 

The I/O node enclosure has an environmental rating of NEMA 4 or better. The enclosure is 
equipped with a sun shield to reduce the sun heat load during the summer conditions. The 
enclosure has an internal fan and heater to maintain warm internal cabinet temperature in cold 
weather conditions. 

The I/O node enclosure is mounted to the outside of the high-pressure pump skid cover. The 
enclosure is equipped with high temperature switch to provide warning of excess high 
temperature inside the enclosure. 

5.1.6.6 Hardware Interface Connections 

Wire termination will be accomplished with Phoenix Contact products or similar products. Field 
wiring to the I10 modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 
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0 5.1.6.7 High-pressure Water Pumps 

The three water pressure pumps can be started and stopped from the HMI. The pump 
discharge flow is dumped or directed to the using device. The pump discharge pressure to the 
using device is controllable. The pumps' operating information and discharge water pressure is 
displayed on the HMI. The water pressure pumps supply water to the SREE cutting jets, to the 
jet pump, and to the riser decontamination spray rings. 

5.1.6.8 Hydraulic Pressure Pumps 

The hydraulic pump supplies hydraulic operating pressure to the SREE rotation motor and the 
debris cutting shear. Operating 
conditions are monitored. 

From the HMI, the pump can be started and stopped. 

5.1.6.9 Motor Operated Valves (MOVs) 

The MOVs located inside a valve box near the silo bridge support are controlled by the high- 
pressure I/O node. Limit switches mounted on the valve determine the valve's position. The 
valve motor actuator and the limit switches are 120-volt AC power. 

Output modules installed in' the Bridge I/O node for MOV control drive small AC motor loads 
and input modules to monitor ac sensor values. The motor drive power that is supplied by the 
AC output module is fuse protected. The fuses are located in the Bridge I/O node enclosure. 

Sump Pump-There is a sump pump and sump level detector in the MOV valve box. The 
high-pressure I/O node controls and monitor the sump level. 

Motor Operated Valves UO Definition-The Team has supplied a schematic of a proposed 
MOV actuator. The actuator power and sensor power is 120-volt AC. The MOV actuator is for 
a three-way valve. The actuator requires three command inputs to the actuator. The actuator 
supplies four limit switch sensor outputs from the actuator. The MOV actuator requires a total 
of seven I/O lines. . 

5.1.6.10 Motor Starter. 

Each motor has its own motor starter allowing the PLC to control the starting and stopping of 
the high-pressure 'pump motors. The motor starter is controlled from the high-pressure 110 
node. There is a lockable disconnect switch in-line between the motor starter and the 480-volt 
AC, three-phase power. 

The E-stop circuit is in-line with the motor starter control circuit. On an E-stop condition, the E- 
stop circuit removes power from the motor starter control circuit. This action will force the motor 
starter to open and removes power from the motor drive components. 

5.1.6.1 1 Control 'Enclosure 

A NEMA 4 or better enclosure is required to house the disconnect switch and the pump motor 
starter. Each motor has its own enclosure near the motor the enclosure is controlling. The 
enclosures do not require heat or air conditioning. 

' 
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The control cables connecting the pump control enclosures to the high-pressure 110 node are 
made up of cables to support the hardware control and sensor signals. The cables are 
permanently mounted to the control enclosures. The high-pressure I/O node end of the cable 
has connectors allowing connecting to the high-pressure I/O node. The three-phase, 480-volt 
AC power is installed to each of the enclosures containing a motor starter. 

5.1.6.12 Local Control 

A Hand-Off-Remote switch for each pump is located on the high-pressure I/O node enclosure. 
In the Remote position, the control of that high-pressure pump and associated control 
equipment is controlled by the HMI. In the Off position, the PLC does not accept any 
commands to operate equipment associated with that pump. In the Hand position, the PLC 
accepts commands from the local hand-held control panel. 

In the Hand position, all equipment associated with the high-pressure pump is placed into local 
control. The equipment includes the starting and stopping of the pump, position of the dump 
valve, $ressure adjustment, and pressure reading. The control commands are performed at the 
hand-held local controller. 

5.1.6.13 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 

5.1.7 TTA I/O Node 

The TTA I/O Node or I/O Node 3 is the data collection and control point for the equipment 
devices located in or near the TTA building. The I/O node requires a'n ET200M station with an 
IM153 module and standard S7-300 I/O modules. This forms a distributive I/O data collection 
and control node. The ET200M station supports a total of eight S7-300 type I/O modules. An 
I/O module is replaced within the station without removing power or affecting the operating 
status of the other 110 modules in the station. 

As the P&ID documents are finalized the type and number of IO modules required for the TTA 
node is determined. If the I/O requirements for the TTA I/O are more than what one ET200M 
station can support, then a second ET200M station with I/O modules is added. The I/O 
requirements include the 25% installed VO spare points requirement. 

Generally, there are requirements for both digital and analog I/O modules. The digital I/O 
modules include both DC and AC voltage I/O modules. The choices of digital I10 modules 
include SM321, SM322, and SM323 modules. There are also different models within each type 
of module. The choices of analog I/O modules include SM331, SM332, and SM334 modules. 
There are also different models within each type of analog module. 

The I/O modules are rated for a temperature range of 0°C to 60°C. The ET200M station is not 
weather resistant. The station is housed in a heated NEMA 4 enclosure. 
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5.1.7.1 Profibus 

The fiber optic link from the high-pressure pump I/O node to the I T A  I/O node terminates in the 
TTA I/O node enclosure. At this location, the Profibus is converted back to a copper link using 
the OLWS4 converter. Another fiber optic link links the I T A  I/O node back to the Operator 
Station I/O node. The Siemens IM153 module is required for the ET200M station to use the 
Prof i bus. 

5.1 -7.2 Power Supply 

The ET200M station requires 24-volt DC for operation. The selected power supply is Siemens 
PS307 module and mounts on the DIN rail with the IM 153 module. The power supply requires 
1 15-volt AC power from the Uninterruptible Power Supply. The power supply output is rated for 
10 amps. The power supply provides power to a limited amount of sensors and actuators. 
Sensor and actuator requirements may.demand additional power supplies. 

5.1.7.3 Power 

The I/O node enclosure require 11 5-volt AC, single-phase 'power for enclosure HVolt AC and 
MOV power. 

5.1 -7.4 Emergency Stop (E-stop) 

The E-stop cable is intended to rapidly stop motor-driven equipment. The E-stop control cable 
enters the enclosure. The relay ,hardware required to remove the power from the equipment is 
located within the enclosure. The wiring and cabling for the motor starters within the motor 
control centers (MCCs) are under the control of others. The motor starters in the MCCs that 
need E-stop protection are wired by others. The MCC controls are brought back to the TTA I/O 
node. 

0 
5.1.7.5 Enclosure 

The instrument node enclosure has an environmental rating of NEMA 4 or better. The 
enclosure has an internal fan and heater to maintain warm internal cabinet temperature in cold 
weather conditions. 

The amount of space required by the TTA 110 node cabinet is estimated to be 6 feet by 8 feet. 
The cabinet size is minimized. The enclosure is equipped with a high temperature switch to 
provide warning of excess high temperature inside.the enclosure. The TTA I/O node cabinet is 
ideally located on the equipment deck of the TTA building and in the center of the four tanks. 

5.1.7.6 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 
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5.1.8 Decant Pumps 
- 

The decant pump is a single-speed pump and is used to pump tank liquid from the TTA waste 
storage tank to the silo sluicing nozzle. The pump floats on the water surface of a TTA waste 
storage tank when the pump is operating. There are two independent decant pump systems. 

One decant pump is in Tank A and the other decant pump is in Tank B during SWRS 
operations. When the second silo SWRS operations are ready to begin, the decant pumps 
move to the second set of A and B tanks in the TTA building. Currently, the decant pump motor 
is rated at 60 horsepower. The motor requires 480-volt AC, three-phase power. 

A sensor is mounted near the decant pump intake to determine the level of liquid present at the 
pump intake. If the liquid amount is low, the sensor detects the low-level and turns the decant 
pump off. 

The dgcant pump lowers into the waste TTA storage tank using two hoists located on the 
ceiling of the decant pump enclosure. Hoists are used only in local manual control. The PLC 
does not control the hoists. Manual up and down buttons located on the control enclosure are 
used to control the hoists. 

5.1.8.1 TTA I/O Node Control Motor Operated Valves 

The motor-operated valves (MOV) located inside the decant pump enclosure have limit 
switches mounted on the valves determined the valve's position. The valve motor actuator and 
the limit switches may be 120-volt AC power. 

Output modules installed in the Bridge I/O node for MOV control drive small AC motor loads 
and input modules to monitor ac sensor values. The motor drive power that is supplied by the 
AC output module is fuse protected. The fuses are located in the TTA I/O node enclosure. 
Currently, there are three MOVs inside the decant pump enclosure. 

5.1.8.2 Motor Starter 

The decant pump motor has a motor starter in a control enclosure mounted to the decant pump 
enclosure. The motor starter is controlled by the PLC. The motor starter also provides a 
method to remove power from the motors for normal shutdown or E-stop shutdown. The motor 
starter is controlled from the l T A  I/O node. There is a lockable disconnect switch in-line 
between the motor starter and the 480-volt AC, three-phase power. 

The E-stop circuit is in-line with the motor starter control circuit. On an E-stop condition, the 
E-stop circuit removes power from the motor starter control circuit. This action forces the motor 
starter to open and removes power from the motor drive components. 

5.1.8.3 Control Enclosure 

A NEMA 4 or better enclosure is required to house the disconnect switch and motor starter. 
The enclosure does not require heat or air conditioning. The control enclosure is mounted to 
the outside onathe decant pump enclosure. 

The control cable connecting the control enclosure to the TIA'VO node is made up of cables 
supporting the decant pump haidware control. The cable is permanently mounted to the control 
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enclosure. The TTA I/O node end of the cable has connectors to allow the cable to connect to 
the TTA I/O node. Because the decant pumps are moved between waste storage tanks, the 
control cables are long enough to for the cables to reach the I T A  I/O node enclosure. 

5.1 -8.4 Cable Handling Inside the Enclosure 

The cables that pass from the control enclosure to the Slurry Pump Enclosure pass through 
sealed bulkhead fittings. The cables from the control enclosure to the MOVs travel direct to 
their devices. The cables for the decant motor are stored on a cable reel. The cable is set to a 
fixed length when the decant pump is first installed in the tank. As the waste fills up the tank, 
the decant pump rises and the cable length is not a problem except for removing cable from the 
tank periodically. After the cables from the cable reel are at the correct length, the cable 
connectors on the cable reel end are reconnected to the cable connectors from the control 
enclosure. 

5.1 -8.5 Local Control 

A Hand-Off-Remote switch is located on the control enclosure. In Remote position, the control 
of the equipment within the decant enclosure is controlled by the HMI. In the Off position, the 
PLC does not accept any commands to operate equipment within the decant pump enclosure. 
In the Hand position, the PLC accepts commands from the local hand-held control panel. 

In the Hand position, all equipment within the decant pump enclosure is placed into local 
control. The equipment includes the decant pump motor and MOVs located inside the decant 
pump enclosure. 

5.1.8.6 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I/O modules connects to terminal interfaces and not directly to the I10 module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 

5.1.9 TTA Sluicing Nozzle System 

The sluicing nozzle system is designed to spray high-pressure water into the TTA waste 
storage tank material to form a slurry mixture. The sluicing nozzle system consists of pitch and 
yaw positioning devices on the nozzle. A hoist is used to lower and raise the nozzle into and 
out of the tank. The sluicing nozzle system has motor-operated valve(s) within the enclosure. 

The sluicing nozzle system supports the TWRS operations. During TWRS operations, two 
sluicing noble systems are installed into one TTA waste storage tank. The sluicing nozzle 
system's controls are identical to the sluicing nozzles used in the silos. The TTA I/O node must 
support the operation of two TTA sluicing nozzle systems. 

5.1.1 0 TTA Bulk Waste Retrieval 

The TTA bulk waste retrieval system is the equipment used to pump the waste material out of 
the TTA tanks and to the processing treatment facility. The TTA'bulk waste retrieval system 
control is identical to the Silo bulk waste retrieval system. The TTA I/O node must support the 
operation of one TTA bulk waste retrieval system. 
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5.1.1 1 TTA Buildinq Equipment 

- 
The TTA building equipment that is controlled by the TTA I/O node includes the three-way and 
two-way MOVs and liquid transfer pumps. The TTA I/O node also monitors the pressure and 
flow sensors within the TTA system. The complete P&ID documents identify all TTA I/O node 
inputs and outputs for the T A .  . .  

5.1.1 1.1 Motor Starters within the MCC 

Presently, there are three MCCs located near the TTA building. TTA I/O node controls the 
motor starters using the Actuator Sensor Interface (ASI) network or a new I/O node outside the 
TTA building. 

B 

AS/ Network-The AS1 network is designed to control or monitor binary devices (on/off). A 
total of 31 nodes can be placed on the AS1 network. Each node supports four binary devices or 
the total network supports 124 binary devices. 

The AS1 network is 100 meters in length without repeaters or 300 meters in length with 
repeaters. A special power supply is required to be connected to the AS1 network. The power 
supply provides the power to the devices on the network. 

AS/ Network for MOV-The amount of hardwired VO required to support the MOVs in the TTA 
is reduced when the AS1 network is used to control the valves. This reduces the design and 
design time required to work the interface of the TTA hardware requirements into the TTA I/O 
node. 

AS/ Memory Requirements-The AS1 network requires the use of analog I/O memory 
channels. Each AS1 network requires the use of 16 analog input and output memory channels 
to be forfeited for the AS1 network. If four AS1 networks are required for the TTA building 
support then 64 analog input and output memory channels are forfeited. This is half of the 
available analog I/O channels for the PLC CPU. 

5.1.1 1.2 Local Equipment Control 

Each motor in the TTA has its own Hand-Off-Remote switch located on the TTA I/O node 
enclosure. The actual local control is performed with the hand-held control panel. Each MOV 
may receive its own Hand-Off-Remote switch. Another option is to group the MOVs into groups 
of valve functionality. This method ensures that valves within a functionality group are not 
changing position by the HMI in the control trailer simultaneously with other valves within the 
group changing position using the local hand-held control panel. 

5.1.1 1.3 Hardware Interface Connections 

Wire termination is accomplished with Phoenix Contact products or similar products. Field 
wiring to the I10 modules connects to terminal interfaces and not directly to the I/O module. 
Phoenix Contact provides products for DIN rail wire termination, fuse holders, relays and relay 
holders, and other DIN rail products. 
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5.1.12 Radon Control Svstem (RCS). 

' The RCS has its own redundant PLC for control. This PLC is located on the RCS skid and is 
equipped with a Profibus communication interface communicating on Fiber Optic Ring 3. The 
RCS HMI communicates with the RCS PLC and provides both monitoring and control 
operations for the RCS. The RCS PLC is on a different Profibus network if the RCS PLC is set 
to being a master device. If the RCS PLC is set to being a slave device, then the RCS PLC 
shares Profibus Network 1. Profibus 1 is the same network that connects with the field 
equipment controller. For FSMS testing, an FCS simulator tests the airflow from the silos to 
determine if the RCS blower and filters are proper sized for the task. 

5.1.1 3 Sample Collection Svstem 

The sample collection system is controlled by a small, independent PLC for its own monitoring 
and equipment control. The PLC is located on the sampling skid. This PLC is equipped with a 
Profibus communication interface and may communicate on Fiber Optic Ring 1. The sampling 
system PLC is set as a slave device on the Profibus network, and share Profibus Network 1. 

5.2 System Components 

5.2.1 Decant Pump Svstem 

The decant pump system is used to supply water to the silo sluicer water cannon. The pump 
system enclosure is mounted on the l T A  equipment deck directly over the 48-inch riser 
centrally located on each storage tank. Two pump systems are provided. After the two pumps 
remove the supernate from two tanks, they are moved to the two remaining tanks, and remove 
the supernate from them. The decant pump system contains all the equipment needed to 
operate the pump, and interfaces with the TTA. 

5.2.1.1 Supernate Pump Assembly 

The pump assembly consists of one 60 horsepower centrifugal pump mounted on a float. The 
float has two pontoons, 22-inches diameter by 60-inches long, connected by a spring loaded 
folding frame 48-inches long when opened. The pump suction strainer will extend about 1 foot 
below the water level in the storage tank. 

5.2.1.2 Enclosure 

The enclosure is built with a structural steel tubing frame, and steel sheet metal welded to the 
frame. It has one airtight access door, one equipment pass through, and sufficient glove ports 
and windows to allow equipment maintenance. 

The enclosure contains the equipment needed to allow the supernate pump to function. This 
includes two 1-ton hoists to install and remove the pump from the tanks, one hose reel to hold - 
the pump discharge hose, one cable reel to hold the pump motor wiring, and two 3-way ball 
valves and piping to direct the supemate and slurry flow. The enclosure also contains a spray 
ring to decontaminate the pump assembly when it is removed from the tank. The local control 
box for the electric components and motors is located on the outside wall of the enclosure. 
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, 5.2.1.3 Installation 

The enclosure is pre-assembled at the time of delivery to the site. It is moved to the proper 
location on the equipment deck using air bearings. The riser connection on the boGom is 
attached to the 48-inch riser boot by a band clamp, and the enclosure is leveled and bolted to 
the floor. The utility interfaces are connected and tested. 

5.2.1.4 Deployment 

The .pump assembly is hoisted into the tank using the two hoists located in the top of the 
enclosure. The assembly is installed in two parts, the float assembly, and the pump and 
mounting plate assembly. The float assembly is folded to pass through the 48-inch-diameter 
riser on the top of the storage tank. Once the float is in the water, the spring force will unfold it. 
The pump and mounting plate are then' lowered into the tank and placed on the float. The 
guide pins on the float properly position the pump. 

5.2.1.5 Operation 

The pump is operated as needed to supply water to the sluicer water cannon. During normal 
operation, the pump is remotely controlled from the TTA control room. The valves in the 
enclosure allow the operator to flush out the slurry piping as needed. As the tank fills with 
settled solids, the cable and hose are decontaminated and retracted onto their respective reels. 
The pump is raised up to the riser when slurry is being pumped to the tank. 

5.2.1.6 Retraction ' The system disassembles in reverse order from the way it is assembled, with the exception of 
the pump and float assemblies are decontaminated by the spray ring before they are removed 
from the riser. 

5.2.1.7 Control Approach 

The pump operates either remotely or locally. The remote control console is located in the l T A  
control room. The operator controls the pump, hoists, and the valves from there. The operator 
receives feedback from the system by way of the sensor/transmitters on the pump, valves, and 
the E-stop switch. The system is locally controlled from a local control panel that contains 
pump and valve switches, and the E-stop switch. The hoists, and any other powered 
equipment are operated locally. 

Controls determine the level of the pump based on the supernate level in the tank. The level 
indicator determines both the surface and sludge interface. Low-level shutoff of the pump is 
approximately 3 feet above that interface. The amount of water is calculated to ensure 
sufficient water is available to operate a day's sluicing. 

5.2.2 Hiah-Pressure Pump Skids 

Three high-pressure pumps are provided to generate pressurized water for decontamination 
water to the decontamination spray rings, motive water to the jet pumps and cutting water to the 
SREE. All three pumps are mounted on one skid and enclosed. A local control panel is located 
on the outside of the enclosure. Quick disconnects for the high-pressure water supply lines are 
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mounted at the enclosure interface. The enclosure has a footprint of 15 feet long x 7 feet wide 
x 1 foot high with an approximate weight of 15,000 pounds. 

The equipment provided with the system consists of three high-pressure pumps: the 
decontamination water, jet pump motive water and SREE cutting water supply pumps. These 
pumps are housed in a heated and ventilated enclosure that includes the following: (1) three 
high-pressure pumps, (2) a lube water system collection pan, (3) a sump pump located in the 
sump, (4) process valves, piping and hoses, (5) a fresh air vent, (6) an exhaust fan, and (7) an 
enclosure heater to prevent freezing. 

5.2.2.1 Equipment Description 

The enclosure is constructed of insulated fiberglass walls and roof attached to a floorkupport 
frame structure. The floor/support is fabricated of welded and painted carbon steel. Forklift 
points as well as a grounding lug are integrated in the support frame. Any liquid leaks inside 
the enclosure are .contained and collected in a sump located in the floor of the enclosure. A 
sump pump will be provided that will transfer any liquid to the water supply tank. The sump 
pump is an air-operated, double-diaphragm pump. 

The high-pressure pump for the decontamination water supply is the Butterworth Liqua Blaster, 
Model 103ET. This pump has the capability to supply up to 40 gallons per minute at 3000 
pounds per square inch discharge pressure. This pump is a three-piston, positive- 
displacement pump constructed of stainless steel, carbon steel, and cast iron. A 480-volt, 3- 
phase, 75-horsepower, totally enclosed, fan-cooled (TEFC) electric motor drives the pump. 

The cutting water and motive water pumps are identical systems. Both of these pumps are the 
Butterworth Liqua Blaster Model 11OET. Each has the capability to pump up to 10 gallons per 
minute at 10,000 pounds per square inch discharge pressure. These pumps are three-piston, 
positive-displacement pumps constructed of stainless steel, carbon steel, and cast iron. A 480- 
volt, 3-phase, 75-horsepower, TEFC electric motor drives each pump. 

The lube water from each pump drains into a common collection tank supplied with an air- 
operated, double-diaphragm sump pump to transfer the liquid to the process water tank. 

The fresh air vent and the exhaust fan provide air circulation inside the enclosure. Louvers with 
a replaceable steel mesh screen over an opening in the enclosure wall will from the fresh air 
vent. The exhaust fan is powered by a 1 10-volt motor. It is equipped with movable louvers to 
prevent heat loss during cold weather. .A thermostat-controlled, 1500-watt heater powered by 
1 10 volts prevents system freezing during cold weather . 
5.2.2.2 Operational Description 

All equipment inside the enclosure is installed before delivery to the site. A forklift positions the 
system on leveled and kompacted gravel or a concrete pad located on the ground. Three- 
phase, 460-Volt AC and 110-Volt AC electrical service will be connected-at the disconnect 
switch, that also contains the power distribution panel. The process water supply and return 
lines and the high-pressure supply lines connect .at their respective quick-disconnects. 

Process water is supplied to the high-pressure water supply system at 40 gallons per minute 
and 50 pounds per square inch. The water supply line enters the enclosure and divides into 
three separate supply lines to each pump. Each line has a hand operated valve to manually 
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shut off the water. The pump supply lines also have local flow and pressure instrumentation. 
The low-level pressure switch interlocks with the power to the pump, turning off the pump when 
the pressure of the incoming supply water drops below the predetermined level. 

Each pump has a pressure-relief valve to protect the pump from over pressurization. The 
crankcase lube gauge on the pump has a low-level switch that shuts off power to the pump. 
The lube water gravity drains to a common lube water collection tank where a sump pump 
returns the liquid to the water supply tank. This return line from the collection tank has backflow 
preventers. 

The discharge line from each pump has an air-operated'dump valve that-when closed- 
diverts the water supply to the return line. The return line from the dump valve has flow 
instrumentation and back flow preventers. The differential of this return flow and the inlet flow 
indicates the high-pressure water supply flow. This flow rate is monitored remotely. 

The pIessure is controlled remotely with the air-operated control valve or locally with the 
manually operated control valve. When the pumps are started up, the dump valve returns the 
water to the supply tank, the manual valve is closed and the remote valve is opened. When 
high-pressure water is needed, the dump valve opens, allowing the water to pass through the 
remote pressure control valve. As this valve closes, the water is forced down the supply hose. 
The pressure is monitored remotely. 

For manual operation of the pumps, the manual control valve is opened and the remote control 
valve is closed upon start up. As the dump valves open; the water passes through the manual 
valve. Local instrumentation allows operations to monitor the pressure as they close the 
manual valve. 

5.2.2.3 Controls 

The pumps operate either locally or remotely. The local control panel mounts on the exterior of 
the enclosure and has pump status lights, starVstop buttons, dump supply/auto switch, dump 
valve status lights, and an E-stop button. In local operation, pressure is controlled with the 
manual pressure-controlling valve. . The local pressure indicator provides feedback to the 
operator to monitor discharge pressure. In remote operation, the manual pressure control valve 
is fully closed. The pressure is controlled from the remote graphical control console by 
inputting the desired discharge pressure and using the pressure transmitter and pressure 
controller for closed loop control. The remote console displays discharge pressure and dump 
valve status. 

System interlocks shut down the pumps in the event of low inlet pressure, high discharge 
pressure, low crankcase lube level, high discharge flow, or high liquid-level in the sump. 
Enclosure temperature control (Le., heater and exhaust fan) is provided by thermostats located 
in the enclosure and is not integrated with the local control panel or remote console. A lockable 
electrical disconnect switch will be mounted at the local control panel. 

5.2.3 TTA Decontamination PumD Skid 

One high-pressure decontamination pump provides support to the decontamination spray ring 
operation in the TTA. The pump will be mounted on a skid weighing up to 5,000 pounds and 
having a 4-fOOt x &foot footprint. All nonskid mounted piping, hoses, valves, fittings, and 
instrumentation are included as part of the TTA decontamination pump skid system. 
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5.2.3.1 Pump 

The single decontamination pump for service in the l T A  is a positive-displacement, piston-type 
pump with water lubrication. The pump provides 3000 pounds per square inch and 40 'gallons 
per minute at the pump discharge. This pump uses a 75-horsepower motor requiring ,460-Volt, 
three-phase power. The high-pressure pump is skid mounted and capable of local operation 
from the local panel or remote operation from the central control console (HMI). The pump has 
a pressure-relief valve, pressure indicator, pressure transmitter, pressure controller (for remote 
operation), and a manual pressure control valve (for local operation). The pump is mounted to 
a painted, carbon steel skid without any leak collection or detection capabilities. It operates 
indoors without any freeze protection provisions. The pump meets seismic, floor loading, and 
building ventilation requirements. Inlet piping (e200 pounds per square inch) meets the 
requirements of ASME 831.3 and outlet piping meets the requirements of ASME 831.3 or the 
Water Jet Technology Association. 

5.2.3.2 Controls 

The pump is operated locally or remotely. The local control panel, mounted to the skid, has 
pump start and stop buttons, dump/supply/auto switch, dump valve status indicator lights, and 
E-stop. In local operation, pressure is controlled with the manual pressure-controlling valve. 
The local pressure indicator provides feedback to the operator to monitor discharge pressure. 
In remote operation, the manual pressure control valve is fully closed. The pressure is 
controlled from the central control console by inputting the desired discharge pressure and 
using the pressure transmitter and pressure controller for closed loop control. The remote 
console displays discharge pressure and dump valve status. 

,. 

5.2.4 Sluicer Svstem 

The sluicer directs a concentrated stream of decant fluid to the waste surface and "pushes" a 
pumpable slurry toward the bulk waste removal pump. The sluicer deploys through one of the 
risers located 25 feet from the center of the silo. Using decant water supplied by the sluice 
water supply pump, the sluicer directs a concentrated water stream to the waste surface and 
provides a slurry to the retrieval pump. The sluicer system has three degrees of freedom: mast 
elevation, sluicing nozzle pan, and sluicing nozzle tilt. The sluicer system, excluding the 
enclosure, weighs approximately 8000 pounds. 

The sluicer system consists of the sluicer, its controls, and the enclosure. Sluicer components 
include the mast sections, mast hoist, mast support table, and sluicing nozzle assembly. The 
sluicer is controlled from either a local control panel or remotely from a graphical control 
console. The enclosure includes a small double-door pass through port (approximately 2-feet x 
2-feet x 2-feet deep), a large double-door access hatch (approximately 3-feet x 3-feet x 1 1-feet 
high), a mast handling trolley, and numerous glove ports. 

5.2.4.1 Equipment Description 

Mast and mast hoist-The mast serves a dual purpose: supply feed water and power/signals 
to the sluicing nozzle and its controls, and support to the nozzle (and its reaction forces). To 
deploy the sluicing nozzle fully into the silo (41 feet from the bottom of the bridge to the silo 
bottom), the mast has four 9-foot-long modular extensions in addition to the padtilt module. As 
the level in the silo decreases, extensions are added to increase the mast length. A hoist at the 
top of the sluicer housing remotely or locally controls mast elevation. 
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A roof-mounted trolley running from inside the double-door hatch and along the perimeter of the 
sluicer enclosure moves mast modules into and out of the enclosure. Spare modules will be 
stored at the end of the trolley run and suspended from the trolley. As extra modules are 
required to extend the mast reach, a module is rolled on the trolley to near the mast hoist and 
handed off to the mast hoist. The in-silo portion of the mast is locked to and suspended from 
the mast support table during the process of adding mast modules. 

The mast is made of rectangular structural tubing. The mast module joints are self-aligning 
joints using high-strength fasteners to hold the joints in place. The mating edges of each mast 
section are machined to ensure a snug fit. A removable flange-type attachment is connected to 
the top of the deployed mast to prevent the mast from falling into the silo in the event of a 
catastrophic hoist or cable failure. 

The sluicer fluid-supply hose is routed'through the inside of the mast. The hose has quick- 
conneGt fittings at the mast joints for ease of connection. Power and signal cabling for the 
sluicer joint motors and encoders are routed outside of and attached to the mast sections. All 
these cables are bundled together. Extra cable is stored on a manually operated cable reel. As 
a new mast section is added, the cable reel pigtail is disconnected and enough cable is 
deployed from the reel to attach to the new mast section. The bundle is clamped to each mast 
section approximately every 3 feet. There is a section of hose and cable bundle suspended 
between the topmast section and the inlet piping inside the enclosure. This suspended section 
has enough slack to allow full mast elevation travel without binding the hose or cable bundle. 
When sufficient cable is deployed and attached, the cable red  is locked and the pigtail 
connected. 

Mast Support Table-The mast support table guides the mast radially during sluicing 
operations. Cam rollers are mounted to the table to guide the mast and support the reaction 
forces from the sluicing nozzle. While adding or removing mast extensions, the support table 
will support the in-silo portion of the mast and nozzle assembly. 

SIuiCing Nonle Assembly-The sluicing nozzle assembly consists of the nozzle and the pan 
and tilt mechanisms. The nozzle is sized to optimize the sluicing stream delivered at the waste 
surface given the supplied flow conditions (nominally 300 gallons per minute at 200 pounds per 
square inch less line losses from the pump). The pan and tilt mechanisms are electrically 
driven with position feedback to the remote control console. The nozzle is capable of directing 
flow from the horizontal position to approximately directly beneath the sluicing mast. The pan 
mechanism is capable of rotating the nozzle approximately +/- 170". 

€nclosure+The enclosure has a footprint of approximately 6 feet by 10 feet and is constructed 
of structural tubing with a sheet metal skin. Glove ports are located strategically at various 
points on the enclosure including near the mast support table, the small pass through port, and 
the hose and cable connection locations as a mihimum. A doubledoor access hatch allows 
large items to be moved into or out of the enclosure without breaking containment. The outside 
door is a single door. The inner door is a double door (French doors) to minimize the space 
required to open the doors. A trolley rail runs inside the large pass through area. A second 
trolley rail runs in the main enclosure and around the periphery of the main enclosure. The 
trolleys are used to move mast extensions into and out of the enclosure and for mast extension 
storage. A hose and cable interface box attaches to the enclosure. Hoses and cables inside 
the enclosure terminate at the inteiface tjox .with bulkhead connectors and quick-connects. A 
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small double-door pass through port is provided to move smaller items into and out of the 
enclosure without breaking containment. - _  
5.2.4.2 Operational Description 

The initial condition of the sluicer system before beginning operations is with all hoses and 
control and power cables connected internally and externally. One mast module is mounted to 
the sluicing assembly and supported by the mast hoist. The sluicing nozzle is directed down to 
allow the assembly to pass through the silo riser into the silo. The other three mast extensions 
are stored in a corner of the enclosure hanging from the trolley. All doors and hatches are 
closed and latched. Mast position limits are set by the operator. The manual/off/auto switch at 
the local control panel is set to "auto". From the remote console, the sluicer operator lowers the 
mast into the silo until the nozzle is at the desired operating position. The nozzle is directed to 
the desired location using the joystick controls at the remote console. The sluicer is ready for 
operation in this condition. 

During sluicing, the sluicer operator continues to move the sluicing nozzle with the joystick 
controller to "push" slurry toward the bulk waste removal pump. The operator adjusts the 
nozzle elevation as required by lowering or raising the mast. When the lower limit of mast 
travel is reached, operations must cease to allow addition of another mast extension. 

A locking support bracket is installed at the top of the in-silo mast extension to allow the mast to 
rest on the support table. The mast is lowered until it rests on the support table. The mast 
hoist is disconnected from the top of the mast and raised. A second mast extension is rolled on 
the trolley to near the mast hoist. The mast hoist is connected to the top of the second mast 
extension and the mast extension is released from the trolley. The second mast extension is 
lowered into place on top of the in-silo mast. Hose connections are made at both ends of the 
second extension and the cable bundle is extended and clamped to the outside of the second 
extension. The position limits are adjusted as necessary. Operations continue as previously 
described. 

Retraction of the mast is a reverse process of the actions described above. The sluicing nozzle 
is directed down to allow it to pass up through the silo riser. Hoses and cables are 
disconnected. The mast is raised and mast extensions are removed and stowed on the trolley 
one at a time. 

5.2.4.3 Control Approach (IocaVremote controls, interlocks, instrumentation). 

The sluicer operates remotely with local control available on the mast hoist. The hoist operates 
on three-phase, 480-Volt AC power supplied to a local panel. Remote operations are from a 
control console inside the control room. A local control panel is provided at the sluicer 
enclosure. The local panel has hoist and sluicer run status lights, manual/off/auto switch for the 
mast hoist, and E-stop button. Motor starter/contactors/amplifiers, control power supplies, 
digital I/O cards, E-stop, relays, and status lights are mounted in the local cabinet. A lockable 
power disconnect switch is provided at the local panel. The remote control console uses multi- 
screen, graphical user interface, PLC-based control. The graphical sluicer screen shows sluice 
water pressure and flow, sluicer angles, and E-stop. status. Specific interlock requirements are 
programmed. After acceptance testing, software control is offered. This same console supports 
remote control of all equipment provided. 
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The sluicer pan and tilt joints are driven with servomotors with encoders for position feedback to 
the remote console and closed loop control system. The pan joint 0-degree position directs the 
nozzle approximately toward the center of the silo. It is capable of rotation up to & 170 degrees. 
The tilt joint 0-degree position directs the nozzle toward the bottom of the silo. It is capable of 
rotation up to at least +lo0 degrees and -5 degrees. Each of the joints is capable of velocities 
from 0.1 to 5 degrees per second in either the positive or negative direction. The sluicer joints 
are controlled from the remote console only (i.e., there is no local control for the joints) by a 
joystick controller. The sluicer operator inputs the desired joint velocity on the graphical control 
console and then uses the joystick to direct the nozzle spray. The graphical control console 
displays joint positions and position limit alerts. 

Each of the joints has software-controlled position limits. These limits are set to prevent the 
operator from moving the joints outside the desired limits of operation and to protect the 
equipment. The software limits are controlled by the sluicer operator and accessed through the 
graphical control console by inputting a password. 

The kast hoist is controlled either locally or from the remote console. A "manuaVoff/auto" 
switch located at the local control panel selects the point of control. With the switch in the 
"manual" position, the hoist is operated locally. Two push buttons on the local panel control the 
hoist. One controls upward motion and the other downward motion. With the local switch in the 
"auto" position, the hoist operates remotely from the graphical control console. From the 
console, the operator selects the mast hoist and either lowers or raises the mast by selecting 
and holding the up or down arrow. The mast hoist has an adjustable limit switch to control the 
upper and lower bounds for mast hoist operation. 

5.2.5 Slurry (Bulk Waste Retrieval) PumD/CATS 

The slurry (bulk waste retrieval) pump/CATS system is incorporated into one system and 
consists of a single enclosure housing all equipment associated with the bulk waste retrieval 
and CATS system. The enclosure and equipment are mounted on the silo bridge structure. 
Also associated with the system but located on the bridge outside the enclosure is a local 
control panel for the system equipment. The bulk waste retrieval slurry pump is deployed 
vertically through the silo riser and is driven from a variable-speed drive motor supported on a 
vertical-positioning table located inside the enclosure. The pump and drive is supported from 
up to two 12-foot-long mast sections. The mast sections include hose jumpers providing slurry 
discharge, slurry recycle/flush water, SREE hydraulic water supply/return, SREE cutting jet 
High-pressure Water (HPW), and heels removal jet pump motive high-pressure wand (HPW). 
The overall weight of the slurry pump/CATS system and support equipment is estimated at 
approximately 18000 pounds. The space requirement for the slurry pump and 
deploymentloperational equipment is an approximate 9-foot x 16-foot footprint x 20-feet high. 

0 

The bulk waste retrieval and CATS system include the following equipment: (1) a progressive 
cavity (Seepex) pump; (2) a deployment mast assembly with external hoses and piping; (3) a 
vertical positioning table for vertically changing pump elevations; (4) variable-speed control 
pump drive motor and gear box, (5) a mast section stowage trolley, (6, a spray ring for 
decontamination of equipment; (7) process valves, piping, and hoses; (8) provisions for 
stowage and deployment of the SREE hose bundle; and (9) heel waste surge tank for collection 
and transfer of heel waste. a 
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5.2.5.1 Equipment Description 

Pump-The slurry pump is a two-stage, progressive cavity pump. The pump is a Seepex, 
Model 130-12BN. It has the capacity to pump up to 500-gallons per minute water at 100 
pounds per square inch discharge pressure. The pump normally operates at approximately 300 
revolutions per minute at 350 gallons per minute. The pump and gear motor are approximately 
130 inches long. The pump assembly weighs approximately 2300 pounds. The pump assembly 
is mounted from one or two 12-foot-long mast sections in a vertical orientation. A strainer 
baskevcan assembly is mounted on the suction end of the pump with the strainer being 
approximately 24 inches in diameter. A carbon steel pump housing, Buna-n stator, and hard 
coated stainless steel rotor are necessary for this application. The system design is periodically 
evaluated for other materials that might better suit the slurry properties. 

Pump Support Mast-The pump is supported from the motor end in a vertical-mounting 
configuration because of the size restrictions of the silo riser vertical access. The mast is in two 
12-foot-long sections constructed of 1 0-inch pipe. The sections are fabricated out of thick 
section material and have machined connection flanges with locating dowel pins to maximize 
alignment and minimize vibration. Each shaft section includes: (1) two 3-inch hose jumpers, one 
for the slurry discharge and one for sluice/slurry water recycle; (2) two high-pressure (10000 
pounds per square inch), %-inch ID hoses for the SREE cutting jets and the jet pump motive 
water; and (3) two hydraulic hoses for the SREE drive motor. The uppermost shaft section is 
attached to a vertical positioning table with a travel of approximately 2 feet more than the shaft 
section length. A variable-speed drive motor coupled to a gearbox is mounted to the slurry 
pump and drives the slurry pump. The motor is approximately 50 horsepower and operates in a 
range of 0 to 250 revolutions per minute. 

Elevation Table-The elevation table is constructed of a flat plate on that the slurry pump mast 
assembly mounts. The plate is fitted with four direct ACME screw linear actuators driven by an 
open loop, remotely controlled, single-speed AC drive motor. A level instrumenvencoder 
remotely displays the table elevation. Limits €or the top and bottom of the table travel are 
maintained by software interlocks on the basis of the table level signal. The gear boxes, drive 
shafts and couplings, and drive motor are mounted to the structural steel frame members of the 
enclosure. 

Mast Section TrollepThe mast section stowage trolley is mounted on the side of the 
enclosure and is of dual crane rail type construction. It has the capacity to store all mast 
sections. The trolleys are free rolling, non motorized, and fitted with attachments for hanging 
the mast sections vertically. The trolley assembly of the monorail has a telescoping section on 
the end that can extend under the elevation table and transfer the mast sections from the 
elevation table to the trolley. The trolley has travel stops at both ends. 

Enclosure-The equipment enclosure is constructed of welded and painted carbon steel. It 
generally uses a structural tube exterior frame with a carbon steel sheet metal skin welded to 
the structural frame members. The frame includes anchor points, lifting eyes, and grounding 
lugs. Because of the excessive time and cost required for full personal protective equipment 
(PPE) dress out activities inside the enclosure, glove ports and viewing windows are located in 
areas where routine work is required. Routine activities include adding or removing mast 
sections, routine maintenance of valves and instruments, passing small items (less than 1 cubic 
fwt and 50 pounds) into the enclosure, and performing decontamination with the hand-held 
spray wand. A large, double door air lock is provided for personnel access to the inside of the 
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enclosure or insertiodremoval of large equipment. A supplied air connection is provided for the 
enclosure as well. All glove ports and windows are capable of attaching steel cover panels to 
them if required for missile protection. The enclosures include piping penetrations for 
attachment of inlet ventilation, decontamination water, and other utilities such as compressed 
air. Electrical services are attached by waterproof, bulkhead-type electrical connectors. Each 
enclosure includes a spool piece on the bottom for attachment to the silohank risers.-A spray 
ring is located near the bottom of the enclosure as a part of this spool piece. The floor of the 
enclosure is designed to drain decontamination water into the risers. Tool trays and bins are 
provided on the inside of the enclosures. 

Hose Bund/-A hose bundle approximately 75-feet long supplies utilities to the SREE and 
heel waste jet pump. The SREE utilities (water hydraulics and high-pressure cutting water) are 
attached to the SREE at one end of the hose bundle. The other end of the hose bundle 
attaches to the pump mast at the heel waste surge tank section, that connects to the bottom of 
the pump. The hose bundle includes a waste conveyance hose with the jet pump incorporated 
in-line. The waste conveyance hose is 2-inches ID on the suction and discharge of the jet 
pump.* The SREE hydraulic supply hose is %-inch ID and the return hose will be %-inch ID. 
The SREE and jet pump high-pressure water hoses will both be M-inch ID. An abrasion sleeve 
surrounds all the hoses in the hose bundle. The enclosure incorporates a hose bundle reel 
capable of deploying and retracting the hose bundle. When the hose bundle is stowed on the 
reel, the jet pump is removed and replaced by a flexible jumper of the same length. As the 
bundle is deployed, the jet pump is installed in line as that section of bundle is unspooled. 

5.2.5.2 Operational Description 

5.2.5.2.1 Bulk Waste Retrieval Mode e 
Insfallafiorr-The bulk waste retrieval equipment is located within a single enclosure. Before 
placement of the enclosures on the bridge, the electrical cables for the elevation table, lighting, 
elevation table, table level sensor, and valve operators are routed in flexible and rigid 'conduit 
from the local panel on the bridge to the near the enclosure. Equipment inside the enclosure, 
including wiring, instrumentation, and piping and the decontamination spray ring are positioned 
and installed before delivery. After rotating the bridge in place over the silo, the enclosure is 
coupled to the silo riser opening by removing the blind flange on the flexible boot below the 
spray ring and bolting the flange to the flange on the silo riser. Blind flanges are removed from 
the double-walled process piping interface point and the secondary containment for the .piping 
is attached to the mating flange on the enclosure. Using the glove access at the process piping 
connection point, blind flanges are removed from a flexible jumper on the process piping in the 
enclosure and the jumper is bolted to the bridge mounted secondarily contained process piping. 
Single-walled piping is attached with mating quick connects, and/or flanges, and/or screwed 
piping connections 

DeploymenE-The enclosure is delivered with the bulk waste retrieval pump coupled to the 
15 horsepower variable-speed drive and gear head as a pump assembly.-This assembly is 
bolted to the elevation table. The elevation table is positioned at the upper end of its travel. At 
the start of deployment, the pump is lowered into the silo riser by lowering the elevation table to 
its lower position. The pump suction is still several feet above the waste in the silo at this point. 
A support slides into place around the upper end of the pump at this point. The support is 
capable of supporting the weight of the pump and all mast sections combined. Once the upper 
end of the pump assembly is secured, .it unbolts from the elevation table assembly and the , 
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elevation table raises to the upper end of its travel. A mast section, suspended from the mast 
section trolley at the top of enclosure, rolls into place under the elevation table assembly. The 
table lowers until the top of the mast section can be coupled and bolted to the table. The table 
then lowers again until the lower end of the mast section is bolted to the pump assembly. The 
slide is then released from the pump and retracted from over the riser opening. The pump 
lowers further into the silo adding additional mast sections until the pump suction encounters 
the waste determined by visual observation using the in-tank cameras. 'The 3-inch process 
hoses (slurry and flushhecycle) connect to the mast. 

Operations-The slurry pump is lowered approximately 1 -inch above the BentoGroutTM layer 
and its elevation noted by the slurry pump operator. Lowering and raising the pump occurs by 
remotely operating the elevation table from the control station located in the control room. The 
slurry pump suction rises approximately 2 feet above the level of the top of the BentoGroutTM 
layer.. The sluice water.is directed though the sluicer under the slurry pump suction and will 
sluice in an area approximately 6 feet in diameter. The slurry pump is lowered until the solids 
level switch is triggered. The pump is then started. The slurry pump is started remotely and its 
speed-remotely controlled to regulate the discharge flow rate or pressure. As the slurry pool 
level decreases, the pump is slowed, or stopped to maintain suction. If the pump is slowed to a 
point that there is risk of settling in the pipe, the pump stops and the transfer line is flushed. 
Valving inside the enclosure allows the slurry transfer line to be flushed by diverting sluice water 
through the slurry transfer line. The valve and piping selection is such that the transfer line can 
be either forward or back flushed (depending upon valve line-up) using sluice water supplied 
from the decant pump system in the TTA. As sluicing proceeds, the solids level under the 
pump suction lowers as indicated by the solids level switch. The operator continues to lower 
the pump remotely until solids are encountered and the switch is made again. The solids 
content in the transfer line is remotely monitored during slurry transfer operations.. The solids 
content is adjusted by adding sluice water to the slurry transfer line. The sluice water used to 
adjust the solids content is injected into the line by a 1-inch control valve located in the 
enclosure. The operator is required to closely monitor the discharge pressure of the slurry 
pump for indications of cavitation during operations. If cavitation is detected, signaled by erratic 
pressure fluctuations, the operator shuts the pump down and flushes the pump and transfer 
line. 

0 

The most likely place for solids plugging to occur is at the pump suction. Pump suction plugs 
are cleared by running the pump in reverse, or by blasting the suction strainer with the high- 
pressure spray ring mounted to it. Solids plugging occurring in the waste transfer piping is 
detected. by increase in pump discharge pressure with no increase in pump speed or no 
significant change in solids content. In the event of a partial or total plug in the slurry transfer 
line, the valving in the enclosure diverts the pump discharge back through the mast to the silo 
while sluice water is used to clear the plug. Once the plug is cleared, the slurry is diverted back 
into the transfer line to resume normal operations. 

Refraction-Retraction of the bulk waste removal pump fundamentally operates in reverse 
order of deployment except that the decontamination spray ring is activated during retraction of 
mast sections to ensure contamination inside the enclosures is kept as low as reasonably 
achievable (AURA). 

5.2.5.2.2CATS Mode 

Installation-The heel waste retrieval (CATS) mode associated equipment uses the same 
equipment described above (e.g., enclosure, slurry transfer pump, elevation table, process 
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piping and valving, overhead trolleys), but also uses the following additional equipment: (1 ) an 
in-silo heel waste surge tank; (2) a hose bundle to provide high-pressure water (HPW) and . 

hydraulic drive supply utilities to the jet pump and SREE; (3) hose bundle handling equipment to 
aid in the deployment and retraction of the SREE/jet pump/hose bundle assembly, and (4) hose 
bundle support hoists located in the EMMATM and sluicer enclosures to reduce hose bundle 
loading on the EMMAfM. These items are installed in the enclosures after bulk waste.retrieval 
is completed and the slurry pump is retracted and roughly decontaminated. 

Depbymenf- Installation of this equipment into the silo is performed by personnel working 
inside the enclosure. The SREE, attached to the end of the hose bundle, lowers through the 
riser while unspooling the hose bundle from its reel until the first hoist line attachment collar on 
the hose bundle is within reach of the EMMATM. While paying out hoist line from the hose 
bundle lift hoist located in the sluicer enclosure, the EMMATM carries the hoist line hook to the 
collar and attaches it to the collar. The hoist then takes up cable as the remainder of the hose 
bundle is lowered into the tank. When only 10-feet of bundle remains on the reel, the end of 
the bucdle is manually taken off the reel and attached to the couplings on the pump mast. The 
surge tank, slurry pump assembly, and mast sections are deployed into the silo in the same 
manner as used in bulk retreival mode. 

Operation-The waste heel removal begins in the area near the sluicer riser. At the start of 
heel removal, the sluice water decants from the TTA and diverts through the 3-inch 
flush/recycle line routed along the mast and into the surge tank in the silo. The slurry pump 
starts and its speed is adjusted to maintain the liquid-level in the surge tank. The high-pressure 
pump supplying the SREE is remotely started and the pressure adjusts to between 500 pounds 
per square inch and 5000 pounds.per square inch. The SREE rotation starts and adjusts to 
between 200 revolutions per minute and 500 revolutions per minute. The hose bundle hoist in 
the sluicer enclosure is remotely operated to raise the hose bundle out of the waste to allow the 
EMMA" to move the SREE in the silo without dragging the hose bundle through the waste. 
The EMMATM positions the bottom of the SREE at the waste surface and creates a slurry pool 
approximately 6 feet in diameter. Once the solids content of the slurry pool appears 
appropriate (10% to 50% solids), the high-pressure pump supplying the jet pump motive water 
is remotely started and the water pressure adjusted to between 6000 pounds per square inch 
and 10000 pounds per square inch creating suction through the waste hose in the hose bundle. 
The EMMAfM then lowers the SREE into the slurry pool and pumps the slurry though the jet 
pump to the open hopper. The slurry pump speed is adjusted to account for the additional flow 
into the hopper. The EMMATM continuously moves the SREE through the pool, expanding the 
pool depth and diameter until the hose bundle requires moving to another area of the silo. This 
operation continues until an area approximately 20 to 25 feet in radius from the sluicer riser is 
cleaned. When heel removal is complete in this region of the silo, the SREE is lifted into the air 
with the jet pump operating to clear the waste hose of most of its water. The EMMAm places 
the SREE on the floor of the tank in a cradle and detaches the hose bundle hoist cable 
extending through the sluicer riser. The sluicer-deployed hose bundle hoist cable is retracted 
and the EMMAN grasps the hose bundle at one of the gripper collars located every 20 feet 
along the length of the hose bundle. The EMMATM picks up a portion of the hose bundle and 
moves it to the edge of the uncleaned portion of the tank. The hose bundle hoist cable in the 
EMMA" enclosure is deployed into the silo where the EMMAm attaches it to the hoist 
attachment collar. The remainder of the heel waste is removed using the same method as 
described above. 
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RetractiowRetraction of the CATS equipment occurs in reverse order of the deployment 
while using the decontamination spray ring to perform gross decontamination of equipment 
before entering the enclosure. 

ControleThe slurry pump is capable of being operated remotely or locally. The pump drive 
motor-operates on three-phase, 480-Volt AC power supplied to a local panel. A variable-speed 
motor controller is supplied with the pump motor and allows the pump motor to be operated at 
1700 to 0 revolutions per minute. The pump interlocks with a high-discharge pressure switch. 
located inside the enclosure. The elevation table is controlled both locally and.remotely. It will 
be interlocked with the limit switch mounted on the pump suction, that detects suction screen 
contact with the solid waste in the tank. The elevation table operation also interlocks with the 
upper and lower-travel-limits. The hose bundle reel operates locally. The process valves 
(slurry, flush, recycle, and solids control) operate locally or remotely. Interlocks for these are to 
be provided. Remote operations are from the central control console inside the control room. 
A local control panel is located at the silo bridge. The local panel provides a master on/off/auto 
switch, valve position switches, elevation table run switch, elevation table position display, and a 
master E-stop button. Motor starterkontactors, control power supplies, digital 1/0 cards, E- 
stop, relays, and status lights are mounted in the local cabinet. A lockable power disconnect 
switch is positioned at the local panel. 

5.2.6 Oil Hydraulic Power Supply 

The hydraulic power supply system provides the hydraulic power needed by the SREE. The 
hydraulic portion of the system is based on a recirculating hydraulic system that runs on Shell 
Tullus hydraulic oil. A local control panel is located on the outside of the enclosure. Self- 
checking quick disconnects for the supply and return lines as well as the reservoir fill line are 
mounted at the enclosure interface. The enclosure (that houses the 3000 pounds per square 
inch, 5 gallons per minute hydraulic pressure unit) has a footprint of approximately 6-feet x 8- 
feet and an estimated weight of 5000 pounds. 

The system consists of a heated and ventilated enclosure will following equipment’ located 
inside it: (1) a hydraulic pump; (2) a water reservoir; (3) an oil cooler; (4) a filtering system; (5) 
process valves, piping, and hoses; (6) a fresh air vent; (7) an exhaust fan; and (8) an enclosure 
heater to prevent freezing. 

5.2.6.1 Equipment Description 

The enclosure is constructed of insulated fiberglass walls and roof attached to a floor/ support 
frame structure. A doof is provided in one wall for operator access to perform operational 
checks and maintenance. The floor-support frame structure is fabricated of welded and painted 
carbon steel. The support frame uses structural tube, and the floor is diamond tread deck plate. 
Forklift points, as well as a grounding lug are integrated in the support frame. The space 
requirement for the enclosure is approximately 6 x 8 x 7 feet high. The estimated weight is 
5000 pounds. 

A 460-volt, three-phase, 10-horsepower, 1725 revolutions per minute electric motor drives the 
pump. The pump/motor unit is capable of 3000 pounds per square inch at 5 gallons per minute. 
The reservoir is a steel tank with a total capacity of 25 gallons. A tank mounted unit contains 
monitors for temperature and level. The oil level can also be checked visually by a sight glass. 
The oil cooler will be an electric refrigeration unit. The filtering system is located in the return 
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loop and includes a TBD-micron cartridge filter, a pressure gauge, a bypass. A pressure-relief 
valve vents the pressure back to the reservoir should over-pressurization occur. 

The fresh air vent and the exhaust fan provide air circulation inside the enclosure. Louvers with 
a replaceable steel mesh screen over an opening in the enclosure wall from the fresh air vent. 
The exhaust fan is powered by a 110-volt motor. It is located in an adjoining wall to the fresh 
air vent, and is equipped with movable louvers to prevent heat loss during cold weather. A 
thermostat controlled 1500-watt heater to prevent system freezing during cold weather is also 
powered by 110 volts. 

5.2.6.2 Operational Description 

0 

Installation-All equipment inside the enclosure is installed before delivery to the Fernald site. 
A forklift positions the system on leveled and compacted gravel or a concrete pad located on 
the ground near the silo. Three-phase, 460-Volt AC and 110-Volt AC electrical service is 
connected at the disconnect switch, that also contains the power distribution panel. Hydraulic 
hoses" and a water supply line are connected at their respective quick-disconnects. As 
dependent systems connect to this system and the hydraulic lines are purged of air, the 
reservoir level is monitored to avoid a low-level shutdown. 

Operation-The system will control hydraulic pressure from 500 pounds per square inch to 
3000 pounds per square inch. The system may operate in local mode or remotely. In either 
mode, when the pump is running, pressure is dumped back to the reservoir until the pressure 
supply command is issued. If the differential pressure on the filtration system exceeds limits, 
the filter cartridge is replaced. The operating temperature range of the-hydraulic oil is to be 
determined. 

5.2.6.3 Controls 

The system operates either locally or remotely. The local control panel mounted on the exterior 
of the enclosure has pump status lights, a manual/off/auto selector switch, and a pressure 
supply/recirculation switch. Also included in this panel are a motor starter/contactor, an E-stop, 
digital 110 cards, relays, and control power supplies. Power and signal cables external to the 
enclosure are provided. Remote operation is controlled by input from the central control system 
multi-screen, graphical user interface (HMI) that is PLC based. The Hydraulics screen offers 
system remote/local status, pump starVstop and run status, E-stop status, and pressure 
supply/recirculation control. Low-pressure, pressure-achieved indications and reservoir 
temperature readout are also ' on this ,screen. This console provides remote control of all 
equipment. 

System interlocks are provided to shut down the pump in the event of low reservoir level or high 
oil temperature. Enclosure temperature control (heater and exhaust fan) is provided by 
thermostats located in the enclosure and is not integrated with the local control panel or remote 
console. A lockable electrical disconnect switch is mounted at the local control panel. - 
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1.0 INTRODUCTION 
2 7 2 5  

The Berm Excavation Plan (BEP) is one of the supporting project plans for the Accelerated 
Waste Retrieval (AWR) Project at the Fernald Environmental Management Project (FEMP) site. 
This project is located approximately 15 miles northwest of Cincinnati, Ohio, owned by the U.S. 
Department of Energy (DOE), and managed by Fluor Daniel Fernald (FDF). The AWR Project 
is being performed by Foster Wheeler Environmental Corporation (FWENC) under FDF 
Contract FSC 624. 

This section provides introductory information on the purpose, scope of work, background, 
general description of excavation activities, and environmental protection measures associated 
with the BEP. Section 2.0 summarizes execution, methods, and procedures for berm 
excavation, transportation, and disposal activities. Section 2.0 also describes the three 
excavation phases necessary to support the AW R Project, including any contingency planning 
when discrete objects are encountered. Berm excavation drawings are included in Appendix A. 

1.1 Purpose 

The purpose of the BEP is to introduce construction and operational procedures relative to the 
excavation and removal of containment berms associated with Silos 1 and 2 AWR Project. The 
BEP emphasizes the excavation methods employed to mitigate the impacts on the silo’s 
structural integrity throughout the AW R construction and operational activities. 

1.2 Scope of Work 

The primary scope of work for the BEP addresses the excavation of the 3:l (H:V) berm 
surrounding Silos 1 and 2 during the waste removal operations. Construction activities include 
the excavation of foundations for the support structure associated with the Silos Waste 
Retrieval System (SWRS). The BEP does not include excavation outside of the Silos 1 and 2 
areas. 

1.3 Background Brief 

From 1951 to 1960, DOE produced approximately 6800 cubic meters of K-65 material while 
processing high-grade uranium ores. 

Four concrete silos were built to support the uranium process. Silos 1 and 2 provide the 
storage of the K-65 material. Silo 3 contains a different type of material; it is not in the scope of 
this project. Silo 4 was never used for material storage; it will serve as the primary operations 
center during the Full-Scale Mock-up (FSM). 

The K-65 material currently stored in Silos 1 and 2 contains radionuclides such as radium (the 
contaminant of concern) and thorium. Radium degrades into several elements, among which is 
radon. During the first 10 years of service, the silos developed fractures in the exterior concrete 
surface. Periodic inspections revealed radon gas leaks to atmosphere. Soil berms were placed 
around the silos to enhance their structural integrity and to reduce the hazards to human health 
and the environment. These berms were initially sloped at 1.5 to 1 (H:V). 

Later, in 1983, the berm slopes were revised to incorporate a slope of 3 to 1 (H:V) in order to 
mitigate soil erosion. The silo domes were foamed to further reduce the release of radon gas 
to the atmosphere. 
K:\users\docmdekilo-l2\pdp\bexplaanA.doc 1 Centrad No. FSC 624 
Document 624P621-11, Rev. A . November 1,1999 
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1.4 

Soil samples and real-time radiological surveys shall be taken prior to any excavation activities 

Soil Sampling and Radiological Surveys 
- -  2 7 2 5  0 - 

to ensure that the soil is not contaminated. This sampling program will be continued throughout 
the construction and operational excavation activities. 

y 3'- 7- The radiological surveys required for berm soils will be performed by a health physics 
technician provided by FDF under the direction of FWENC. Noncontaminated soil will be -. -. I - -, 9 loaded into dump trucks and transported to on-site stockpiles, as directed by FDF. - U?'JJ: c A L'. - , - .I 

- <If  the soil is contaminated, the work shall be stopped and FDF notified immediately. The 
- y, 7 <disposition of the contaminated soil will be performed as directed by FDF. Before continuing 

excavation, written authorization from FDF is obtained. 5- 4 

The compliance requirements of the Waste Handling Work Plan (WHWP) (Document 40710- 
624-ACR007-01) will be met during'the excavation work performed under the BEP. The 
W HW-P kcludes requirements for waste transfer protocols, waste storage containers, and 
secondary waste that is not contained within the silos. 

3 I' 
r ,- 

Discrete objects may be encountered during the berm excavation, such as abandoned utilities 
or tools left within the berm .during construction. Each object will be surveyed and then 
packaged for disposal in accordance with the W HW P. 

1.5 General Description of Excavation Activities 

The berm excavation activities are divided into three phases: 

Phase 1 includes excavation to support construction activities before silo remediation 
begins. 

Phase 2A includes berm excavation around Silo 1 that occurs during the remediation of Silo 1. 

Phase 28 includes berm excavation around Silo 2 that occurs during the remediation of Silo 2. 

During the three phases, Foster Wheeler will excavate approximately 17,400 cubic yards of 
berm soil around Silo 1 and Silo 2. Table 2-1 shows the approximate volumes of berm 
excavation for each phase. 

Table 2-1. Estimated Volumeyf during Berm Excavation 

The primary factors to be observed during excavation are the maintenance of (1) the structural 
integrity of the silo walls and (2) as low as reasonably achievable (ALARA) radiation protection 

contrad No. FSC 624 
November 1.1999 
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Foster Wheeler shall visually monitor the structural condition of the Silo 1 and Silo 2 
during excavation activities. If and when it is determined that the silo condition appears 
to be unsafe-or is substantially different than described in the contract documents- 
Foster Wheeler will stop the work and inform FDF immediately. FDF will evaluate the 

q. ‘ .L ,  - condition and then provide Foster Wheeler with directions for further action within 24 :* r;l- \hours.  
‘A 3-/ 5 

A Y F-,$ ’ ’ Excavation equipment includes a Gradall excavator, a small dozer, a bucket loader, and a tri- 

a 

axle dump truck. The excavator will perform the bulk of the berm removal. 

Before Phase 1 excavation begins, an Equipment Exclusion Zone and a Hand Excavation Zone 
will be marked with wooden stakes and flags. Both zones are established to minimize any 
impacts of heavy equipment on the silo walls. The Equipment Exclusion Zone and the Hand 
Excavation Zone for each phase of excavation is shown on Drawings 11 FCD003, 11 FCDOO6, 
and 11 FCDOO7. 

The Equipment Exclusion Zone is an area that extends approximately 26 feet from the Silo 1 
and 2 walls at the beginning of Phase 1. No heavy equipment is allowed inside this zone. As 
excavation work progresses, this Equipment Exclusion Zone is gradually reduced, with the 
approval of the Field Engineer. 

The Hand Excavation Zone is an area that extends 2 feet from Silo 1 and 2 walls. All soil within 
2 feet of the silo walls will be removed by hand excavation. 

1.6 Environmental Protection Measures 

Foster Wheeler shall take all reasonable measures, as described in the AWR contract 
documents, to protect the environment and the safety of both on-site personnel and the general 
public in surrounding communities. The guiding principle for these measures is the application 
of ALARA goals and compliance with applicable or relevant and appropriate requirements 
(ARARs). These measures are described in the Environmental Control Plan (ECP), Document 
4071 0-624-P621-10. The ECP includes descriptions and requirements for: 

Air Emissions Control, 

Dust Control, 

Wastewater Control, 

Stormwater Control, 

Erosion Control, and 

Secondary Waste Management. 

1.7 Safe Work Plan 

To be submitted under separate cover 

Contract No. FSC 624 
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0 2.0 EXCAVATION PLAN 

This section describes the procedures to be used for performing the berm excavation, 
transportation, and disposal in support of the AWR Project. Berm excavation drawings are 
provided in Appendix A. 

2.1 General Excavation Activities 

Foster Wheeler will maintain the berms until the project is completed. Any eroded areas will be 
repaired as soon as weather permits. Upon completion of the project, erosion controls (such as 
seed and mulch) will be placed on all disturbed areas. 

A heavy geotextile (1 6 ounces per square yard) will be placed on slopes steeper than 2:l (H:V) 
to prevent the formation of rills. The geotextile will be peeled back in sections to allow for 
excavation. Hold-down staples will be used in accordance with the manufacturer’s 
recommendations. Plastic sheeting with sandbags or other weights will be used, as required, in 
order to keep open excavation surfaces dry. 

2.2 Phase 1-Foundation Excavations Adjacent to Silos 1 and 2 

During Phase 1, FWENC shall excavate portions of the berm to construct the foundations 
required for erection of the SWRS Support Structure (see Drawing 11FCDOO3). Phase 1 
excavation and construction activities will be performed by FWENC construction personnel. 

The SWRS Support Structure has (1) a fixed, rotating structural support (the turntable) and (2) 
a movable structure (the bridge) that glides on a concrete runway using air bearings to support 
the structure’s weight and to provide a smooth movement into new positions. Concrete 
foundations are required for both the fixed structural support (the turntable) and the concrete 
run way. 

Before Phase 1 excavation activities are performed, soil samples and real-time radiological 
surveys shall be taken to ensure that the soil is clean. Soil samples and real-time radiological 
surveys will also be performed periodically as the excavation progresses. 

The work area shall be surveyed. Exclusion zones shall be laid out and flagged in accordance 
with the drawings. Silt fence will be installed as shown on Drawings 1 1 FCDOOS and 1 1 FCDOl 0. 

Soil around the turntable foundation and the concrete runway foundation is excavated to an 
elevation of 582.5 feet The area east of Silo 1 is graded at an elevation of 578 feet to facilitate 
the initial assembly of the SWRS support structure. The area between the silos and the SWRS 
foundations is graded as shown on Drawing 11 FCD003. 

2.3 Phase 2A and Phase 2B-Operational Excavation , 

Phase 2A and 2B designates the excavation work on a periodic basis around Silo 1 and 2, 
respectively, concurrent with waste removal operations from each particular silo. 

Phase 2A and 2B excavation activities will be performed by personnel from the Fernald Atomic 
Trades & Labor Council (FAT&LC). A FAT&LC crew of six members generally will be required. 
This crew consists of an excavator operator, front-end loader operator, teamster, health physics 
K:\u!iefS\docmdePsilo-l z\pdp\belcpbnA.doc 4 Contract No. FSC 624 ( ~ ~ 0 2 8 8  November 1,1999 Document 624P621-11. Rev. A 
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technician, and two laborers. This crew is needed for a minimum duration of 140 working days 
to perform both Phase 2A and 28. This time does not include the setup time between the 
phases to move the superstructure and equipment. 

Before starting excavation, a field survey crew will perform an elevation survey and layout in 
accordance with the drawings. This activity is similar to Phase 1 during which a series of flags 
and wooden stakes were used to establish a Hand Excavation Zone and an Equipment 
Exclusion Zone. 

To avoid any additional loads on the silo walls, all excavating equipment must remain outside of 
the Equipment Exclusion Zone shown in Drawings 11FCD003 and 11FCD004. In addition, 
operators are required to demonstrate good control of equipment before excavating near the 
silos. The Hand Excavation Zone (an area extending 2 feet around Silos 1 and 2) is designated 
to further protect the silo walls from damage by excavation equipment. Only hand excavation 
will be performed in this zone. 

Phase 2A starts with excavation of the berm soil around Silo 1 to an elevation of 586 feet as 
shown on Drawing 11FCDOO4. The cross section of Silo 1 is shown on Drawing 11FCDOOG. 
Excavation of the berm soil around Silo 1 is started only after the waste removal operation at 
Silo 1 begins. The expected duration for Phase 2A excavation is a nominal 70 working days 
per silo. 

Phase 2B starts with excavation of berm soil around Silo 2 to an elevation of 586 fe.et as shown 
on Drawing 11FCDOO4. The cross section of Silo 2 is shown on Drawing 11FCD007. 
Excavation of the berm soil around Silo 2 will be started only after: (1) Silo 1 remediation is 
completed, (2) the bridge structure is moved on top of Silo 2, (3) all support facilities are 
readied for Silo 2 remediation operations, and (4) the waste removal operation at Silo 2 begins. 
The expected duration for Phase 2B excavation is a nominal 70 working days per silo. 

.FDF allows a maximum height differential of 10 feet between the top of the berm ,elevation and 
the waste level in the silos. This maximum allowable tieight differential was established 
because of the deteriorating structural condition of the silos; the differential is intended to limit 
external and internal stresses on the silo walls. 

At times during excavation, the equipment cab is located below the top of the waste elevation in 
the silo. During these times, the soil remaining in place will provide shielding to the equipment 
operator. It is estimated that a berm height of 4 feet higher than the top of the silo waste level 
will provide adequate protection from radiation. Therefore, the berm excavation and silo waste 
removal activities are coordinated to maintain the berm soil at a level 5 feet f 1 foot higher than 
the waste level in the silos. A U R A  protection of workers is verified continuously by monitoring - c .  

7 4 b 9 . P  
equipment. ,,<2,/-& c 2 . -r. J - b  . p / 9  ~ 

,/ >/ / 
,’ 

To maintain the berm soil at a level of 5 f e e d l  foot higher than the waste levels in the silos, 
the excavated soil level and the,silo was6 level is recorded daily in a log. The daily log is 
reviewed by the site superintendent and field engineer to determine approximate height of berm 
to be removed (if any) the next morning. Berm excavation activity may not be started each day 
without prior approval from the field engineer. On the basis of the projected production rate of 
the waste removal process, an average volume of 50 cubic yards of berm soil will be removed 
each day during silo remediation. 

In all areas except between the two silos, the edge of the excavator, loader, and dump truck is 
kept outside the Equipment Exclusion Zone. Directly between the two silos, it is not possible to 
K:\uSerS\dWdeRsllO-l2\pdp\bexplanA.dcc 5 
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maintain the Equipment Exclusion Zone, Therefore, a Gradall is used to excavate the berm soil 
until it is safe to use the excavator. Use of small equipment generates additional load on the 
wall. However, this equipment is selected such that combined load from (1) 6 feet of soil 

' (maximum differential that Foster Wheeler maintains) and (2) the small equipment does not 
exceed the load from 10 feet of soil (maximum differential allowed by the FDF). The Equipment 
Exclusion Zone is based on the load line (a line drawn at 45" upward from the base of a silo 
that intersects Phase I berm elevations). As the excavation progresses, the Equipment 
Exclusion Zone can be reduced after approval from the Field Engineer. 

During excavation activities, the area is graded to avoid accumulation of surface water in low 
areas. Surface runoff is diverted to the existing surface water collection system. A small ditch is 
graded between the two silos to divert the runoff east and west. 

I 
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- 2 7 2 5  1 .O INTRODUCTION 

This Contingency Plan is prepared for the scope of work activities associated with the 
Accelerated Waste Retrieval (AWR) Project at the U.S. Department of Energy (DOE) Fernald 
Environmental Management Project (FEMP) site. It addresses the appropriate emergency 
response requirements contained in DOE Order 151.1 (DOE 1996), and to complement, 
interface, and reference, as appropriate, the FEMP Emergency Plan, PL-3020, Revision 
Number 4. 

Emergency response reiated to the AW R Project is a shared responsibility between Fluor Daniel 
Fernald (FDF) and Foster Wheeler. The FDF Emergency Response Team (ERT) will 
implement the FEMP Emergency Plan in response to an emergency situation in the AWR 
Project area. These situations include, but are not limited to, fire, personnel injury, or spills. 
Foster Wheeler is to inform the FDF Emergency Duty Officer (EDO) or the Assistant Emergency 
Duty Officer (AEDO) in the event of .an emergency. 

1.1 Organization, Purpose, and Revision of Plan 

This Contingency Plan is organized similar to DOE Guide 151.1-1, Volume V, Operational 
Emergency Hazardous Materials Program Emergency Plan, with appropriate DOE Order 151.1 
guidance provided in quotations at the beginning of each of the following sections of this plan. 
This plan is intended to primarily address specific AWR Project area emergency situations, and 
reference, as appropriate, the FEMP Emergency Plan for further information related to 
emergency evacuations and notifications. Revisions to the FEMP Emergency Plan need to be 
evaluated with respect to the contents of this Contingency Plan, and therefore, Foster Wheeler 
needs to be on controlled distribution of the FEMP Emergency Plan prior to commencement of 
field activities. 

This Contingency Plan is required to be kept current and is the responsibility of the Foster 
Wheeler Project Manager (PM) to ensure its accuracy over the course of the AWR Project for 
which Foster Wheeler is responsible to perform. Controlled copies of this plan are to be 
distributed among appropriate AW R Project personnel according to AWR Project procedures. 
FDF is responsible for distribution to appropriate FEMP personnel and offsite agencies and 
response organizations. Emergency response information is also provided in the Project 
Specific Health and Safety Plan (HASP) for the AWR Project (Submittal No. 624-P8B21-01), 
and therefore, modifications to this Contingency Plan need to be reviewed concurrently with the 
Project Specific HASP as well. 

1.2 AWR Project Description 

i Silos 1 and 2 at the FEMP contain K-65 material, a residue that contains radionuclides, 
including radium (the primary contaminant of concern), generated from the processing of high- 
grade uranium ores. Silos 1 and 2 are part of Operable Unit (OU) 4 at the site. The purpose of 
the AWR Project is to extract the material from Silos 1 and 2, segregate discrete objects, 
transfer the residue to transfer tanks for staging prior to final remediation, reduce the radon 
concentration in each of the silos’ headspace, provide radon control during retrieval and 
material storage, clean the silos and equipment for system closure, and handle secondary 
waste generated during the AWR Project. 

I 
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As the contractor to FDF for this work, Foster Wheeler is designing, constructing, 'testing and 
directing the operation and maintenance of the AWR Project. FDF is providing labor for 
operations and maintenance. The Project consists of four stages: 

Stage 1. Radon Control System (RCS) Installation, Operation, & Maintenance to reduce 
the radon concentration of each of the silos headspace prior to silo retrieval operations; 

- -  2 7 2 5  0 
0 Stage 2. Demonstration of the Full Scale Mock-up System (FSMS) and residue retrieval 

from the Transfer Tank Area (TTA) to support future processing (the future silos residue 
processing facility is not in scope [NISI for the AWR Contract); 

0 Stage 3. Residue material retrieval from the silos, material segregation, transfer of 
residue to the l T A ,  and placement of discrete objects in drums for processing by others; 
and 

Stage 4. Staging and storage of the residue in the TTA. 

These stages differ slightly than the stages defined in the Technical Requirements Document 
(TRD) of the AWR Contract, but more accurately reflect Foster Wheeler's approach to 
managing the AWR Project. The AWR Project includes seven major systems listed below. 

Silos Waste Retrieval System (SWRS). The SWRS retrieves material from the silos; 
transfers residues, BentoGroutTM, and heel material to the transfer tanks; retrieves and 
packages discrete objects; and performs gross decontamination of the silos. 

Decant Sump Waste Retrieval System (DWRS). The DWRS retrieves materials from 
the decant sump (liquids from the silos and approximately 1,000 gallons of s!udge/solids 
in a heel), segregates materials and transferdpackages them, and performs gross 
decontamination of the decant sump. 

Transfer Tank Area (TTA). The l T A  consists of transfer tanks to be used as a storage 
area for residue and combined BentoGroutTM for future transfer to the future remediation 
facility. Provisions will be made for sampling and sample storage. 

Transfer Tank Waste Retrieval System (TWRS). In the future, the TWRS will retrieve 
the residue and combined BentoGroutTM from the l T A  and transfer them for processing 
at a future waste treatment facility (NIS). 

RCS, Phase 1 and 2. RCS Phase 1 controls and reduces radon concentrations in the 
silos headspace. RCS Phase 2 ensures radon control during retrieval, transfer, and 
storage of the silos material. 

FSMS. A Full-Scale Mock-up (FSM) Integrated Construction Acceptance Test 
(ICAT)/System Operability Test (SOT) is to be performed with the Silo 4 FSMS. Foster 
Wheeler will incorporate the lessons learned from the FSM ICAT/SOT into the AWR 
Project prior to beginning operations and use the FSMS for training and troubleshooting 
during SW RS operations. 

0 Facilities Decontamination System (FDS). The Facilities Decontamination System 
functions to remove gross contamination from the silos, decant sump tank, and 
contaminated process equipment as part of facility demobilization and closure. Two 

2 '  Contract December No. FSC 9,1999 624 
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categories of gross decontam a ion activities are provided by the FDS. First, the gross 
decontamination of silos, decant sump tank, and process equipment, as well as 
permanent facilities erected during the project is part of the FDS. The second type is 
decontamination of temporary tools, equipment, and facilities used on the project. 

=- 2 7 2 7  

Upon completion of the AWR Project, material from Silos 1 and 2 will have been conveyed to 
transfer tanks for staging prior to final remediation; discrete objects will have been segregated 
and disposed; and the silos will have undergone gross decontamination. As a result, K-65 
residue material is stored in a stable configuration (with radon control) awaiting ultimate 
disposition. 

1.3 

Hazard Category Calculations have been prepared to quantify the risk of potential hazards 
associated with the construction and operation of the AWR Project and to confirm that the 
hazards are correctly categorized. ’ As described in the Hazard Category Calculations, 
Document No. 624-P622-49, for the AW R Project, the most significant (bounding) hazard from 
the Preliminary Hazards Analysis (PHA) is the “loss of silo containment“ as a result of the 
collapse of a silo dome or other major breach of a silo dome. The radon in the headspace may 
be released instantaneously in a puff release, followed by a continuous (but lower 
concentration) release of radon on the basis of the emanation rate from the waste in the silo. 

The loss of silo integrity for either Silo 1 or 2 would result in the immediate release of 
approximately 10 or 13 curies, respectively, of radon and its decay products. A bentonite clay 
covering placed over the residues initially lowered the headspace radon inventory and 
minimized the potential for generating airborne releases. However, the clay covering is drying 
and cracking, and its effectiveness is diminished. The releasable radon inventory in each silo 
headspace is increasing and may eventually exceed 30 curies. 

The calculation results, as presented in Document No. 624-P622-49, confirm that the releasable 
inventory of either or both silos exceeds the Hazard Category (HazCat) 3 threshold, but does 
not exceed the HarCat 2 threshold. Thus, the silo facilities and the AWR Project facilities are 
defined as HazCat 3 facilities. 

Hazard Survey and Hazards Assessment 

1.4 Contractors 

Foster Wheeler, and its subcontractors, are performing AWR Project work for FDF under 
Contract No. FSC 624. The Project Management Plan, Document No. 624-P621-01, describes 
the Foster Wheeler and FDF interfaces for the AWR Project. 

Other contractors are’perfonning work in areas adjacent to the AWR Project work site. These 
areas include the Waste Pit Remedial Action Project, the Silo 3 Waste Project, and the OU 2 
Haul Road Project. Foster Wheeler is to participate in FDF work coordination meetings and will 
coordinate any interference with another contractor through FDF. 

1.5 Physical Attributes of the Site 

This section provides a brief overview of some of the physical attributes of the FEMP site 
(including the silos area) and its local surroundings. These features or physical attributes are 
discussed since they can impact decisions related to emergency planning, preparedness, and 
response. h e y  include geography, topography, geology, population distribution, meteorology, 
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natural phenomena such as tornado, earthquakes and excessive precipitation events, and 
transportation and utility systems. 

1.5.1 Geoqraphv, Topoqraphv and Geoloqy 
- 2 7 2 5  

Geography. The FEMP is located on 1,050 acres in a rural area of the southwestern Ohio 
counties of Hamilton and Butler, near the Indiana border (see Exhibit 1-1). Scattered 
residences and villages such as Fernald, New Baltimore, New Haven, Ross, and Shandon are 
located near, the FEMP. Downtown Cincinnati is approximately 18 miles southeast of the 
FEMP, and the cities of Fairfield and Hamilton are 6 and 8 miles to the northeast, respectively 
(FDF 1999). The silos are located at the western edge of the FEMP site (also see Exhibit 1-1). 

Topoqraphy. The FEMP site is situated on a relatively level plain, about 580 feet above sea 
level. The land rises to 698 feet at the northern boundary, and slopes downward to 550 feet at 
Paddy’s Run, which is a small creek on the western boundary running roughly north to south 
through the FEMP. The site is located within the Great Miami River drainage basin. Storm 
water from the FEMP flows to the Great Miami River primarily via Paddy’s Run. The silos area 
is above the 2,000-year floodplain (FDF 1998). Storm water runoff from the silos area is 
appropriately controlled and discharged in accordance with the requirements of the FEMP’s 
National Pollutant Discharge Elimination System (NPDES) permit. 

Geoloqy. The FEMP is located in the ancestral valley of the Great Miami River. This valley is 
about 2 miles wide at the FEMP, with the floor about 200 feet below the present topography. 
The geology of the FEMP and its surrounding areas can be divided into three primary 
stratigraphic units: the bedrock, the sands and gravels of the Great Miami Aquifer, and the 
unconsolidated glacial overburden deposits. All of these geologic units occur within the FEMP 
boundaries to some degree (FDF 1998). 

1.5.2 Powlation Distribution 

The residential population within a 5-mile radius of the FEMP includes approximately 22,900 
people. The heaviest population concentration lies in a corridor extending east-northeast to the 
southeast of the FEMP. Daytime residentiaVemployment population within a 5-mile radius of 
the center of the FEMP was approximately 17,900 in 1990 and increases to approximately 
21,250 when enrollment of the schools in the area is included. However, the current site 
population varies daily due to temporary labor forces (FDF 1998). 

1.5.3 Meteoroloqy 

In 1998 the precipitation measured at the FEMP was over 48 inches, which is above the 
average annual precipitation of almost 41 inches for 1948 through 1997. The prevailing winds 
at the site during 1998 were from the west through south-southwest approximately 30 to 40 
percent of the time, measured at both the 33-foot and 197-foot levels above the ground surface 
(FDF 1999). The average monthly wind speeds range from seven miles per hour (mph) in 
August to 11 rnph in March (FDF 1998). 
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1.5.4 Natural Phenomena - 2 7 2 5  
Tornado. 
calculated to be 1.25 x lo4 for the years 1978 through 1990 (FDF 1998). 

An annual probability of tornado occurrence per square mile within Ohio was 

Earthquake. On a scale of less than one to four, a seismic risk zone (measurement of 
earthquake intensity) of two has been assigned to the FEMP. The historical record of seismicity 
and the absence of post-Wisconsin faults show that significant damage of local earthquakes at 
the FEMP is highly unlikely (FDF 1998). The Design Basis accident used for new facilities at 
FEMP is based on an exceedance probability of 1 x 

Precipitation. The highest 24-hour rainfall event on record occurred in March 1964, when 
approximately 5 inches fell. The highest monthly record of snowfall was approximately 32 
inches and occurred in January 1978. The recorded maximum snowfall over a 24-hour period 
occurred in March 1968, when approximately 10 inches were recorded (FDF 1998). 

1 S.5 Transportation, Utility and Security Systems 

The FEMP. is served by a railroad spur from the CSX Transportation line that runs along the 
site’s western border. Ohio Route 128 runs north and south near the eastern boundary, while 
Ohio Route 126 runs east and west at the north boundary line (FDF 1999). Public access is 
controlled through the north and south access points at the FEMP site. 

The silos area utility distribution systems include electrical power and fire protection water. 
Electrical power for the silos area loads is distributed from a substation west of Silo 3 (FDF 
1998). Fire protection water is provided in the silos area via an 8-inch non-looped fire main that 
ties into the existing 12-inch underground site fire water header. Four hydrants are located in 
the area to assist fire protection. Each hydrant is capable of delivering 1,000 gallons per minute 
of water at a residual pressure of not less than 10 pounds per square inch (FDF 1998). 

Security systems in the silos area include fencing, gates, and video cameras. Perimeter fencing 
and locked gates are used to restrict unauthorized access to the site. Two video cameras are 
located on the north and south sides of Silos 1 and 2. These cameras allow visual surveillance 
of the silos domes from the communication center manned by FDF personnel. 
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2.0 EMERGENCY RESPONSE ORGANIZATION 2 7 2 5  

This organization shall be established and maintained for each site/facility with overall 
responsibility for the initial and ongoing response to and mitigation of an emergency. -. 

2.1 Organization Structure 

For the AWR Project at FEMP, the Foster Wheeler individual responsible for emergency 
planning, preparedness, and response is the AW R Project Environmental Safety and Quality 
(ESQ) Manager. Both the Site Safety and Health (S&H) Representative and the Radiation 
Safety Officer (RSO) report directly to the AWR Project ESQ Manager and report functionally to 
the Foster Wheeler AWR PM, as depicted in Exhibit 2-1. 

The AWR Project ESQ Manager oversees and approves the Contingency Plan and performs 
assessments to determine that the plan is in effect and that pre-emergency requirements are 
met. He acts as a liaison to FDF regarding regulatory issues and notifies the Occupational 
Safety and Health Administration (OSHA) of reportable accidents. 

During the construction and operations/maintenance/systems closure phases, principal work 
activities are to be performed within the silos area at the FEMP site. Construction activities are 
to be performed by Greater Cincinnati Building and Construction Trades Council (GCBCTC) 
personnel and managed by the Foster Wheeler Construction Manager. The Foster Wheeler 
Project Field Engineer is present at the site to assist and provide technical support for 
construction activities. Operation/system closure activities are to be directed by Foster Wheeler 
and performed by Femald Atomic Trades and Labor Council (FAT&LC) personnel and managed 
by the operations/maintenance manager. 

The primary interface between FDF and FWENC is between Foster Wheeler's AWR Project 
Manager and the FDF Project Manager, although, for contractual issues the FDF Contract 
Administrator communicates directly with the Foster Wheeler AW R PM. Working interfaces also 
exist at the manager level. The primary construction interface is between FDFs 
Construction Contracts Manager and Foster Wheeler's Construction Manager. The primary 
operations and maintenance interface (including systems closure) is between FDFs 
Operations Maintenance Manager (or the appointed maintenance supervisor) and Foster 
Wheeler's Operations/Maintenance/Systems Closure Manager. The primary safety interface 
between Foster Wheeler.and FDF is established to work critical issues over the course of the 
AWR Project. This interface is between FDFs S&H Manager and Foster Wheeler's ESQ 
Manager. 

The management of the craft labor for construction is a cooperative effort between the Foster 
Wheeler Management Team and the GCBCTC Craft Foremen. The Craft Foremen are utilized 
as the liaison between the Faster Wheeler Supervisory and Management personnel and the 
GCBCTC personnel. FDF Team Leaders have the responsibility for managing FAT&LC 
personnel. FDF Team Leaders are utilized as the liaison between the Foster Wheeler 
Supervisory and Management personnel and the FAT&LC personnel. 

Safety and health, radiation safety, and quality are line management responsibilities. The S&H 
Representative, the RSO, and the Quality Manager support line management in establishing 
and maintaining safety, radiological control, and quality control programs. They report, 
functionally, to the AWR PM. To prevent any potential for conflict of interest, these personnel 
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2.2 Emergency Direction and Control 

This section describes the responsibilities of various AW R Project personnel regarding 
emergency direction and control in the event of an emergency at the AWR Project site. 

2.2.1 Responsibilities of the Emerqency Coordinator 

The Senior Shift Supervisor (during construction) or the Shift Supervisor on duty (during 
operations) serves as the Emergency Coordinator for the AWR Project and is responsible for 
personnel safety and machinery and processes in the event of an emergency or a stop work 
order. He is required to immediately notify the ED0 or AEDO and AWR Project personnel. 

In the event of an emergency at the AWR Project site, the Emergency Coordinator reports 
immediately to the scene of the emergency to assess the seriousness of the situation, 
immediately notifies the ED0 or AEDO and the Foster Wheeler AWR PM, and directs whatever 
efforts are necessary until the ERT arrives. At his discretion, the Emergency Coordinator may 
also order closure of the site for an indefinite period. His responsibilities in the event of an 
emergency include: 

0 Informs the AEDO of existing conditions and cooperates with the AEDO to resolve the 
emergency situation, 

0 Directs the activities of personnel in emergency situations and calls for assistance, 
0 Assigns employee/alternate to turn off equipment and utilities in the event of an 

emergency shutdown, as necessary, 
0 Provides for assistance of physically challenged employees during evacuations, as 

necessary, 
0 Assignddesignates employees to perform specific tasks relating to an individual building 

during an emergency situation, and 
0 Conducts a Rally Point headcount, or designates an alternate to do so, when the AWR 

Project area is evacuated. 

In addition, the Project Manager, the Construction Manager, or the Operations/Maintenance/ 
Systems Closure Manager may assume the Emergency Coordinator responsibilities upon 
arrival at the scene. 

2.2.2 Responsibilities of the PM 

Throughout all project phases, the Foster Wheeler PM has complete authority and responsibility 
for Foster Wheeler and subcontractor personnel performance. The AWR PM ensures that 
Foster Wheeler resources are available and committed to emergency response at the AWR 
Project site. The PM also notifies the Foster Wheeler corporate ESQ Manager and the Vice 
President of Remediation in the event of an emergency: 

2.2.3 Responsibilities of AW R Proiect Personnel 

Each AW R Project personnel has the following responsibilities related to emergency response 
action to be taken during abnormal situations at the AWR Project site: 

Notifies nearby personnel to evacuate danger areas in the event of an emergency, 
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Proceeds in accordance with this Contingency Plan in emergency situations, 
Responds to emergency signals, and 
Supports the Emergency Coordinator and the ED0 or AEDO as necessary. 

- - 2 7 2 5  
2.3 Emergency Management Operations 

Emergency response related to the AWR Project is a shared responsibility between FDF and 
Foster Wheeler. The FDF ERT will use the FEMP Emergency Plan and related emergency 
procedures in response to an emergency situation in the AWR Project area. These situations 
include, but are not limited to, fire, personnel injury, or spills. The AWR Project Emergency 
Coordinator is to inform the FDF ED0 or the AEDO in the event of an emergency. FDF 
emergency management operations at FEMP are implemented according to the FEMP 
Emergency Plan: 
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3.0 OFFSITE RESPONSE INTERFACES 

“Coordination with State, Tribal, and local agencies and organizations responsi le or offsite 
emergency response and for protection of the health and safety of the public.. . 

Foster Wheeler may support FDF in external communications, however, all communications for 
the AW R Project, including those related to emergency response notifications, with outside 
individuals, agencies, or other stakeholders must go through FDF, as depicted in Exhibit 3-1. 
When implemented, the FEMP Emergency Plan provides is used as the basis for offsite 
response interfaces for the FEMP site. 

-- 2 a 4 5  

0 

FLUOR DANIEL 
F E R M I L D 9  

External 
organizations, 

s Regulators 
n Stakeholders 
= Media .-- 

Exhibit 3-1. AWR Project Interfaces 

The FEMP maintains mutual aid agreements with local authorities for fire, ambulance, law 
enforcement, and medical services. The AEDO, with assistance of FDF division commanders, 
determines the need to invoke these agreements during an emergency (FDF 1999). 
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- 2 7 2 5  4.0 EMERGENCY CLASSIFICATION . 

“Provisions shall be established to categorize and classify emergency events.. . 

Classification aids in the rapid communication of critical information and the initiation of 
appropriate time-urgent emergency response actions. The FEMP Emergency Plan defines the 
emergency categories that are applied to the FEMP site as well as the AWR Project. The FDF 
ED0 or AEDO will classify each emergency based on information provided by the Foster 
Wheeler Emergency Coordinator and other sources of information available. 

4.1 Definitions 

Events that operationally involve or effect the FEMP are grouped into four categories, by relative 
ranking of status, to ensure that the urgency of notification is readily identifiable and appropriate 
response actions are directed immediately. The four categories in order of increasing severity 
are defined as follows: 

0 Loggable Event- Non-routine event not significant enough to warrant reporting to any 
outside agency, but is documented for trend or other analysis. 

0 Off-Normal Occurrence - Abnormal or unplanned events or conditions that adversely 
affect, potentially affect, or are indicative of degradation in the safety, security, 
environmental or health protection performance or operation at a facility. ~ 

Unusual Occurrence - A non-emergency occurrence that has significant impact or 
potential for impact on safety, environment, health, security or operations of a facility. 

0 Operational Emergency - An unplanned, significant event or condition that requires 
time-urgent response from outside the immediate/affected site/facility or area of the 
incident. Such events are included in the FEMP Emergency Plan but may also be 
classified as a Level I Emergency Condition Level under criteria established by Local 
Emergency Planning Committee (LEPC) guidance. 

4.2 Criteria for Operational Emergencies 

An operational emergency shall be declared when events occur that represent a significant 
degradation in the level of safety at a site/facility and that require time-urgent response efforts 
from outside the site/facility. Operational emergencies shall be further classified as either an 
Alert, Site Area Emergency, or General Emergency (in order of increasing severity) when 
events occur that represent a specific threat to workers and the public due to the release or 
potential release of significant quantities of radiological and non-radiolo.gica1 hazardous 
materials. 

During off-normal events, FDF will take over control of the AWR Project work area and 
implement appropriate actions, with direct input from Foster Wheeler. The FDF ED0 or AEDO 
and the ERT then direct the appropriate emergency actions at the remainder of the site. Foster 
Wheeler will also notify FDF of unplanned, non-life threatening events such as a pipe or valve 
leak. For additional discussion regarding notifications, see Section 5.0 of this Contingency Plan. 
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5.0 NOTIFICATIONS AND COMMUNICATIONS 2 7 2 5  
“Provisions shall be established for prompt initial notification of workers and emergency 
response personnel and organizations.. . 

5.1 Offsite Notifications 

The Foster Wheeler Emergency Coordinator shall notify the FDF ED0 or AEDO in the event of 
an emergency, in which the FDF ERT will provide emergency response at the AWR Project site. 
The AEDO and ED0 assess and categorizeklassify the event. All events are recorded in a 
daily log by FDF, and the appropriate notifications and reports made for only those events 
categorized as Off-Normal Occurrences or higher. 

In the event of an emergency at the FEMP site, offsite notifications are handled strictly by FDF 
and DOE in accordance with the FEMP Emergency Plan. In cases of a fatality or catastrophe in 
which three or more workers are injured and hospitalized, the Emergency Coordinator notifies 
the AWR Project ESQ Manager immediately, and the AWR Project ESQ Manager notifies 
OSHA. 

5.2 Onsite Notifications 

The Foster Wheeler Emergency Coordinator is required to notify the FDF ED0 or AEDO in the 
event of an emergency. These notifications will be made either by radio, telephone, or pager. 

NOTE: In an emergency situation, the health and safety of an employee 
takes precedence over radiological controls. 

Radiological incidents or abnormal events shall be immediately reported to FDF. Examples 
include, but are not limited to, skin or clothing (other than personal protective equipment [PPE]) 
contamination, situations where radioactive material uptake is suspected and situations where 
contamination is spread to a controlled area or clean area. If such an event occurs, then the 
Foster Wheeler Emergency Coordinator (or designee) shall document the event or condition in 
writing. This documentation shall include enough information to reconstruct the event, its 
associated consequences, corrective or recovery actions, and the estimated dollar amounts of 
damage to property or cost of the corrective actions taken. 

5.3 Foster Wheeler Notifications 

As soon as first aid and/or emergency response needs have been met, the following Foster 
Wheeler personnel are to be contacted by telephone: 

Project Manager 
Project S&H Representative, 
Project RSO (for radiological events), and 
The employer of any injured worker who is a Foster Wheeler employee. 

Written confirmation of verbal reports are to be submitted within 24 hours. The Foster Wheeler 
accidenvincident report forms are provided in Appendix B of this Contingency Plan. If the 
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Horn Signal 
Two short blasts 

employee is not a Foster Wheeler employee, then his employer will also receive a copy of the 

_ - -  ~- Meaning & . .  

Shut down equipment, clear radio 

- 2 7 2 5  report. 

5.4 Communications 

Local evacuation alarms are provided in the Vitrification Pilot Plant (ViTPP) Control Room for 
the AWR Project. These alarms will activate if the RCS stack alarm or TTA secondary 
containment leak detection alarms are activated. In addition to these types of emergency 
communication, the following types of communications may be used at the AW R Project site: 

0 

Three short blasts 

One continuous blast . 

0 Telephones - Telephones will be located at the AWR Project support trailers in the 
support zone (SZ) for communication with emergency support sewices/facilities. 
Several cellular telephones and pagers will be issued to AWR Project personnel 
responsible for emergency communications to provide backup capabilities. 

channels, and await instructions. 
Injured employee, first-aid providers 
respond. 
Evacuate site. 

0 Radios - The primary form of communication during an emergency between field 
groups in the exclusion zone (EZ) and the Emergency Coordinator will be radio 
communications. Each field team within the EZ shall have a radio. During an 
emergency situation, the lines will be kept clear so that all field teams can receive 
instructions. The use of radios for the AWR Project will be coordinated with FEMP Site 
Security and the current FEMP-maintained short-range, government-frequency FM 
radios. 

. .  naI,.;,-r,. :. .. ; ,, , . 

Hand gripping throat 
Grip on partner's wrist or place 
both hands around partner's waist 

0 Air Horns - Air horns shall be carried by field teams or be strategically located within 
the EZ and shall be maintained at the SZ for announcing emergency evaluation 
procedures and backup for other forms of communication. The use of air horns will be 
coordinated with existing FEMP Emergency Management System (EMS), which is the 
site wide notification system of alarms or alert tones followed by voice messages. 
Typical air horn signals include the following: 

.' .:.. :.,. -.; , I:. . . .  , .,,::., Meahin :,; -:' 
Out of air, can't breathe. 
Leave the area immediately, no debate. 

'-f ' .. .. ' ._ .  -" :'-';... '- 

. . . . . . . . . . . . . . . .: :> ..:. ..;., :: . i 

Hands on top of head 
Thumbs up 

Need assistance. 
Okay. I'm all right. I understand. 

I Thumbs down I No. Negative. I 
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6.0 CONSEQUENCE ASSESSMENT 

“Provisions shall be established to adequately assess the potential or actual onsite or offsite 
consequences of an emergency.. . ” 

6.1 Consequence Determination 

As part of the initial assessment after being notified of an emergency event, the Foster Wheeler 
Emergency Coordinator will assist the FDF AEDO, as requested, in data gathering, evaluation 
of critical factors, and the development of a Tactical Attack Plan for the particular event. 

Emergency planning at the FEMP is based on detailed hazard and safety analyses, when 
available, and best engineering judgment for those accidents that detailed analyses have not 
been completed. This judgment considers the potential consequences of the event and the 
probability for that event to occur. The following events are those taken in part from the FEMP 
Emergency Plan that are to be considered for emergency planning purposes related to the AW R 
Project, along with general mitigation measures related to the events. Protective actions for 
these events are summarized in Section 7 of this Contingency Plan. 

Severe Weather and Earthquakes. Severe weather is the most likely event to occur at the 
FEMP with tornadoes presenting a significant enough hazard to warrant the declaration of an 
emergency. Severe thunderstorm warnings (winds expected at or above 50 knots) occur 
several times a year and tornadoes have historically occurred in the vicinity. Personal injury 
and property damage may result from high winds, differential pressure, or missiles produced by 
high winds. In severe cases, the integrity of buildings or containers (including Silos 1 a i d  2 and 
the STA tanks) containing hazardous or radiological material may be compromised resulting in a 
release. e 
In the event of adverse weather conditions, the Site ,S&H Representative or designee will 
determine if work can continue without potentially risking the safety of field personnel. Some of 
the items to be considered include: 

0 

0 

0 

Limited visibility (fog), and 
Potential for electrical storms. 

Potential for heat stress and heat-related injuries, 
Potential for cold stress and cold-related injuries, 
Treacherous weather-related working conditions such as hail, rain, snow, ice, high 
winds, etc., 

Site activities will be limited to daylight hours, or when suitable artificial light is provided, and 
when acceptable weather conditions prevail. The Site S&H Representative (or designee) will 
determine the need to cease field operations or observe daily weather repo’rts and evacuate, if 
necessary, in case of severe inclement weather conditions. 

The FEMP is located in a seismic zone where earthquakes do occur periodically. A severe 
earthquake would result in significant property damage, and could result in mass casualties and 
disruption of the entire community. The FEMP could be isolated from additional assistance, 
especially during the initial hours of such an event. Damage to the silos or AWR Project 
facilities could cause a radiological release. 

15 Cantract No FSC f 
Document No. 624-P62149. Rev. A 

. _ _  824 
December 9,1999 

. .  . . . . ,..... . .... . .. _. ., ._. .. ”. ~ _____ 
. . .  



w Contingency Plan and Emergency Response 

Radioloqical Release (Dome CollapsemA Tank Rupture or Leak). silos 2 axda Srrently 
contain residues from earlier site processing activities and a Radon Treatment System (RTS) for 
removing radon gas that collects in the dome area of the silos (Note: The RTS is not currently 
operating). As part of the AWR Project, radon from the silos and the new TTA will be collected 
and treated at the site using the RCS. In addition, a TTA tank or line ruptureheak would be 
contained within the secondary containment of the TTA system, with radon collected by the 
RCS. 

The draft FEMP Hazard Assessment considered the failure mechanisms including loss of 
containment (Le., partial or full dome collapse) due to natural degradation, earthquake, and 
dome collapse due to high winds. Of these events, loss of containment due to natural 
degradation is the bounding event for probability of occurrence; however, dome collapse due to 
earthquake is the bounding event for onsite/offsite consequences (FDF 1999a). 

- - 2 7 2 5  

0 

The worst case for dome collapse due to an earthquake is projected to result in an exposure at 
the facility boundary of greater than 100 mrem but less than 1 Rem total effective dose 
equivalent (TEDE). This exposure would. exceed the decision criteria for an Alert level at the 
FEMP. Assessment of the need for categorization based on airborne concentrations of 
radiological isotopes will be made based on actual, measured airborne concentrations for 
specific isotopes (FDF 1999a). 

- Fire. Potential sources of fire do exist during construction and operations related to the AWR 
Project. These may include welding, abrasive cutting, lightning strikes, electrical or office 
accidents, etc. A Fire Hazard Analysis (FHA) for the AWR Project comprehensively and 
qualitatively assesses individual fire areas and whether applicable DOE Orders are met and that 
the acceptable level of protection is being incorporated into the design. 

Fires can be potentially prevented by adhering to the following precautions: 

Good housekeeping and storage of materials, 
Storage of flammable liquids and gases away from oxidizers, 
No smoking in the EZ or any work area, 
No hot work without a properly executed hot work permit, 
Shutting off engines to refuel, 
Grounding and bonding metal containers during transfer of flammable liquids, 
Use of Underwriters Laboratories (UL) approved flammable storage cans, 
Fire extinguishers, rated at least 10 pounds ABC, located on heavy equipment, in 
trailers, and near hot work areas, and 
Monthly inspections of fire extinguishers. 

Onsite Vehicle Accidents. Vehicle accidents occurring onsite can result in injuries and 
property damage. Restricted roadways and enforced low speed limits reduce the hazard 
potential of a vehicle accident onsite. Offsite transportation accidents are addressed in the 
FEMP Emergency Plan. 

Bomb ThreatdSuspicious Devices. The degradation of safety and security to AWR Project 
personnel and property by the threat of an explosive or suspicious device is always a possibility. 
Personnel are to respond conservatively to bomb threats and the discovery of suspicious 
devices. 
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6.2 Continuous Assessment and Coordination 

Contingency Plan and Emergency Response 

2 7 2 5  

An initial assessment of an incident is performed by the FDF AEDO, with assistance from Foster 
Wheeler as required, and developed into a tactical attack plan to resolve the incident. A more 
comprehensive assessment can be performed by the EOC, when activated. As events unfold, 
the situation is reassessed with input from the field teams and the EOC staff. 

. .  
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7.0 PROTECTIVE ACTIONS AND REENTRY 

"Protective actions shall be predetermined for onsite personnel and the public.. . 

7.1 Protection of Onsite Personnel 

The primary methods to protect onsite personnel in emergency situations are sheltering and 
evacuation. When an emergency occurs, the Foster Wheeler supervisor may direct sheltering 
or evacuation of AWR Project personnel in the immediate work area. Further evacuation and 
protective actions are governed by implementation of the FEMP Emergency Plan. Appendix C 
of this Contingency Plan provides an area map indicating the AWR Project site personnel 
evacuation routes and FEMP Rally Point locations (primary and alternate) to be used in the 
event of an emergency. The general locations of first aid equipment and emergency facilities 
and equipment for the AWR Project are also provided on the area map. 

Once the Foster Wheeler Emergency Coordinator notifies the FDF AEDO and the initial incident 
assessment has been conducted, the AEDO may direct onsite protective actions. Once the 
ED0 is briefed or the EOC activated, they will assume primary responsibility for recommending 
onsite protective actions and implement the FEMP Emergency Plan. Also, FEMP Site 
Procedure EM-0004, Protective Actions, is implemented in the case of radiological and non- 
radiological releases and is used by FDF in determining the appropriate emergency class, 
affected area, and protective actions for onsite and offsite personnel. 

Severe Weather and Earthquakes. Sheltering is the preferred action for tornadoes and severe 
weather emergencies. In this sense, sheltering is defined as moving personnel into permanent 
buildings and out of temporary buildings or trailers. AVOID WORKING IN 
HAZARDOUS SITUATIONS SUCH AS HIGH, UNPROTECTED AREAS OR AREAS WHERE 
MATERIALS MAY BE BLOWN BY WIND. 

WARNING: 

When the announcement of severe weather approaching is made, do ONE of the following: 

If in an isolated area, then secure equipmenVmaterial and leave the area. 
If in an external storage area, then secure loose materials (e.g., empty drums and 
boxes) by tying, weighing down, reducing stack height, or sheltering; and move into a 
permanent structure. 
If outside, then secure equipmenVmaterial and move into nearest permanent structure. 
If in a trailer, smoking shelter, or Tension Support Structure (TSS), then seek shelter in 
nearest permanent structure. 
If in a permanent structure, then do the following: 
J ' Close and secure windows, doors, other openings through which wind or rain could 

enter, 
J Move away from windows, 
J Shut down equipment that is unsafe to operate during wind or rainstorm, 
J Move valuable equipment and materials to a sheltered location, and 
J Cover equipment that cannot be moved but may be damaged. 

In the event of an earthquake, AWR Project personnel will be evacuated and sheltered. 
WARNING: RESPONSE SHALL BE IMMEDIATE. DO NOT WAIT FOR INSTRUCTIONS. 
Back-up communications and a highly survivable FEMP Mobile Emergency Operations Center 
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(EOC) operated by FDF ensure command and communications capabilities during such an 
event. 

The following steps shall be taken in event of an earthquake: - 2 7 2 5  
0 Take shelter under a study desk or table. If a desk or table is not available, then go to a 

supported doorway. 
0 If possible, kneel down, bend head close to knees, cover sides of head with elbows, and 

clasp hands firmly behind neck. 
0 Avoid walls, shelves, and glassed areas. If inside, then do not evacuate while tremors 

are occurring. 
If outside, then move to an open area away from power lines, piping, buildings, and 
kneel or lie down. 
After the shock has subsided, then evacuate the facility. (NOTE: Do not use elevators 
following an earthquake.) 

0 While evacuating, move away from structures, avoid electrical wires, brokedleaking 
pipes, visible fumes, and other hazards that may be encountered. 

0 Assemble at Rally Point #4 (see Appendix C of this Contingency Plan) or as directed by 
Emergency Coordinator. 

Radioloqical Release (Dome CollapseATA Tank Rupture or Leak). Possible indications of a 
radiological release in the silos area, as adapted from FEMP Site Procedure EM-0030, Silos 
Area Emergency Procedure (FDF 1999b), include the following: 

Visual verification during routine inspections of AWR Project operations, 
Visual verification by installed cameras providing surveillance of Silos 1 and 2, 
Abnormally high radon levels as indicated by the continuous environmental radon 
monitors surrounding the EZ, 
Activation of remote RCS stack alarms or l T A  leak detection alarms, or 
Abnormally high radon working levels. 

The following steps are the initial emergency actions to be performed in the event of damage or 
failure to one of the silos or silo domes or in the event of a rupture to a -ITA tank: 

Cease silo area operations, 
Nottfy personnel in immediate area, 
Activate local evacuation alarms from the ViTPP control room, 
Evacuate the area (NOTE: When an emergency occurs and evacuation is ordered, 
personnel will bypass the Personal Contamination Monitors (PCM), 
Proceed to Rally Point #4, I 

Notify the Facility Owner or designee of the event and its estimated magnitude, and 
Notify the AEDO. 

Dome Co//apse: A white metal box containing tarps and anchors for silo containment that is 
marked "K-65 Emergency Equipment" is located adjacent to the emergency diesel generator, 
northeast of the K-65 Silos. In the event of a partial dome collapse, the FDF AEDO will evaluate 
the placing of tarps over the collapsed area. 
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77A Tank Rupture or Leak: In the unlikely event that a rupture or leak occurs in a l T A  
Transfer Storage Tank, the following is provided as a potential scenario for tank repair and 
recovery. These actions will only be taken after appropriate notifications and upon concurrence 
from the FDF AEDO. 

- 2 7 2 5  
1. Leak detection is provided by, means of level instruments in the containment sump, and 

is verified visually by closed circuit television (CCTV). Capability is provided to 
determine which one of the four 750,000-gallon ITA Transfer Storage Tanks is leaking 
by visual inspection and/or by monitoring tank level. If a leak is detected in the 
containment sump, then transfer to any tank will be automatically stopped by interlock in 
the Programmable Logic Control (PLC) system. 

2. Upon shutdown of the system, operations personnel shall conduct an investigation to 
determine the cause of the release to the secondary containment. This investigation is 
accomplished by CCTV inspection. 

3. After identifying which tank is leaking, operators will lower a sump pump from the I T A  
equipment deck into the containment sump. The sump pump is sized to remove the 
maximum volume of free liquid contained in any tank within 24 hours. The system is 
designed to allow the sump contents to be pumped to any of the four tanks. 

4. A leak could be postulated in the tank bottom, or at any location in the shell from top to 
bottom. Depending upon where the tank may be leaking, and since the residues are 
stored at approximately 39-wt% water, it is not possible to conclude that all the free 
liquid above the leak will drain to the sump in 24 hours. If a tank is leaking from the 
bottom, then repair of the tank will not be possible and removal of the contents cannot 
be accomplished in 24 hours. However, since potential leaks are contained within the 
containment structure, no immediate danger exists to human health or the environment. 

5. As a worst case scenario, Foster Wheeler assumes that storage tank TTAIA is full and 
starts leaking from its bottom. The 633,159 gallons of residues and water, which 
includes the two feet of shield water stored in the tank, can be removed and stored in the 
unused portions and freeboard area of the remaining three storage tanks. The available 
volume for the remaining tanks is 687,158 gallons. But to make this space available, the 
150,000 gallons of shield water in the three remaining tanks would have to be removed. 

6. The residues would be removed to a level below where the tank is leaking by 
implementation of the TWRS. If an identified leak is in the tank shell, then an 
investigation will determine if the leak is repairable by welding. The following steps are 
required to implement a weld repair: 

a. The residue level in the tank has been lowered below the affected area. 

b. Visual inspection from inside and outside the tank is made to determine extent of 
damage. 

c. If deemed repairable, then an opening is cut in the TTA equipment deck above the 
affected area. 

d. Radiological surveys are performed to assess variations of repair scenarios. 
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*1z5 - 

w 
e. A decision is required as to whether the tank containment area mu t 

the RCS. 
openings must be cut in the l T A  equipment deck, and ducting provided to the RCS. 

f. Repair is performed by grinding the affected area and welding directly, or a plate is 
“scabbed” over the area and seal welded. In any case, the weld repair must be done 
in accordance with American Petroleum Institute (API) 650 requirements and 
certified by a professional engineer. 

connected to 
If it is necessary to ventilate the containment area, then additional 

g. Following repair, a tightness test is performed by adding clean water to a level above 
the repair to check for leaks. 

h. If repaired successfully, then the tank will be returned to service. If not, then the tank 
will be abandoned in place. 

. - Fire. In the event of a fire or explosion, AWR Project personnel are to immediately evacuate 
the site and meet at Rally Point #4 for accountability. This evacuation is triggered by an air 
horn, which will sound for a single continuous blast. No personnel are to fight a fire beyond the 
stage where it can be put out with a portable fire extinguisher. For additional clarification, the 
following steps should be taken in case of a fire: 

0 

0 

0 

0 

0 

Pull lever on the nearest FEMP Fire Alarm Box. If an alarm box is not nearby, report 
directly to the FEMP Communications Center on phone 648-6511, or 911, or use a 
portable radio. WARNING: USING THE WRONG TYPE OF FIRE EXTINGUISHER 
CAN BE HAZARDOUS. DO NOT USE WATER TO EXTINGUISH ELECTRICAL, 
LIQUID, OR METAL FIRES. 
If trained to use fire-fighting equipment (and can do so without endangering self), then 
combat fire cautiously until ERT arrives. (NOTE: Use METL-X for burning metal fires. 
Use C02, ABC, or dry chemical for electrical or flammable liquid fires. Use Class 
“A” (water) extinguisher or ABC fire extinguisher for trash, wood, and paper fires.) 
If possible and safe, shut off gas, electrical power, and operating equipment. Remove 
combustible or other hazardous material to secure location. 
If it becomes evident that the fire cannot be controlled by local action, then immediately 
notify personnel to evacuate the facility/area by contacting the FEMP Communication 
Center by telephone or portable radio. WARNING: DO NOT LOCK FIRE OR EXIT 
DOORS. 
Close Fire and exit doors after facility has been evacuated. 
After evacuation, report to the Rally Point #4 (see Appendix C of this Contingency Plan). 
(NOTE: Instruct persons in transit to  avoid the facility and surrounding area.) 

Onsite Vehicle Accidents. Restricted roadways and enforced low speed limits reduce the 
hazard potential of a vehicle accident onsite. If a spill or leak of hazardoudradiological material 
results from such an accident or during vehicle refueling operations, then the Emergency 
Coordinator will perform the following steps when responding to a spill or leak that may 
potentially be an environmental release: 

0 

0 Not@ the FDF AEDO/EDO, 
0 Don proper PPE, 

Determine the nature and major component of the spill or leak, 
Make sure unnecessary persons are removed from the spill area, 
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0 Remove ignition sources if a flammable liquid, gas, or vapor is involved, 
0 Try to stop the leak with appropriate spill control materials that are kept on hand for 

temporary repairs, if possible, 
0 Remove surrounding materials that could react with the materials in the spill, and 

Assist ERT as requested. 0 
Bomb Threats/Suspicious Devices. Personnel are to respond conservatively to bomb threats 
and the discovery of suspicious devices. Actions to respond to such an event are addressed in 
FEMP Site Procedure EM-0023, Bomb Threat Procedure (FDF 1997a) and Site Procedure EM- 
0020, Building Emergency Procedure (FDF 1998b). Alert FDF AEDO/EDO immediately. 
Complete the bomb threat checklist, or equivalent, as provided in Appendix D of this 
Contingency Plan. An equivalent form is contained in the FEMP site phonebook. NOTE: 
Anyone who receives a threat or finds a suspicious object in hidher area shall 
immediately notify FEMP Security by calling (or have someone else call) the FEMP 
Communications Center (648-651 1 or 91 1). 

7.2 Protection of Offsite Personnel 

Protective action recommendations are issued by FEMP when an event at the FEMP has or will 
have a potentially offsite impact (Le., General Emergency). Protective actions can either include 
sheltering, evacuation, or other protective actions for the Smile Immediate Notification Zone 
(INZ). The INZ was established with the concurrence of state and local officials and follows 
geographic boundaries. Protective actions for off site personnel is implemented in accordance 
with FEMP Site Procedure, EM-0004, Protective Actions. r 

7.3 Protective Action 'Guides (PAGs) 

DOE Order 151.1 specifies that the PAGs published by the EPA are to be used for comparison a 
with exposures resulting from radiological releases to .determine the appropriate emergency 
class. FEMP site-specific PAGs, and the related criteria for radiological releases, are 
implemented in accordance with FEMP Site Procedure, EM-0004, Protective Actions, and are 
summarized in Exhibit 7-1. 

Exhibit 7-1. EPA PAGs for the Early Phase of Emergency 

Evacuation (or 
Sheltering ') 

1-5 rem Evacuation (or for some situations sheltering) 
should normally be initiated at 1 rem. 
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2 7 2 5  7.4 

DOE Order 151.1 specifies that ERPGs developed and approved by the AlHA are to be used for 
comparison with exposures resulting from non-radiological releases to determine the 
appropriate emergency class. The AIHA ERPGs should be used as the basis protective action 
criteria for non-radiological releases. 

Emergency Response Planning Guides (ERPGs) 

0 
If no suitable exposure criterion can be found for a substance of interest, then the FEMP will use 
EPA level of concern (LOC) values in place of ERPGs as the basic protective action criteria for 
non-radiological releases. It is not anticipated that the AWR Project will use the chemicals listed 
in EM-0004 of type or quantity to invoke the use of ERPGs. 

7.5 Records 

Records associated with the AWR Project are maintained in accordance with the Records 
Management Pian, Document No. 624-P621-04, and related AWR Project procedures. FEMP 
records, including the log of emergency events, are managed by FDF. All events are recorded 
in a daily log.by FDF, and the appropriate notifications and reports made for only those events 
categorized as Off-Normal Occurrences or higher. 

7.6 Personnel Accountability/Evacuation 

Evacuation is the preferred protective action for most types of emergencies. Most events are 
localized and distance ensures safety. Rally Points are provided near the AWR Project work 
area to provide for the assembling of, control of, and communications with evacuated personnel 
(see Appendix C of this Contingency Plan). Regardless of whether sheltering or evacuation is 
ordered, it is essential that personnel in evacuated facilities be accounted for to determine if 
anyone is missing and still in danger. 

After evacuation, AWR Project personnel will assemble at the Rally Point and be counted. The 
Emergency Coordinator will designate an employee to log the head count and report 
unaccounted personnel back to the Emergency Coordinator, who in turn, will attempt to 
reconcile the head count report, as needed. Attempts will be made to locate unaccounted 
personnel as long as it does not endanger the lives of others by reentry into the emergency 
area. 

7.7 Reentry 

Each accident is a unique event and the requirement for reentry activities will depend on the 
nature of the specific accident. Therefore, the response structure for conducting reentry 
activities must be flexible and capable of responding to a wide range of conditions. 

Reentry activities will often involve high risk, time-urgent actions. FDF Emergency Response 
management may be called upon to make a rapid risk versus benefit type decision and then 
establish priorities for selected activities. Foster Wheeler will assist FDF in this area as 
requested. 

The FDF AEDO, as the FEMP’s Incident Commander for emergency response, will be the 
identified person within the Emergency Response Organization, with the authority and 
responsibility to authorize reentry activities. Reentry of AWR Project personnel to the AWR 
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Project area will be allowed only after the Foster Wheeler Emergency Coordinator (or designee) 
makes this announcement and gives appropriate reentry instructions. 

7.8 Emergency Planning Zone (EPZ) 

The EPZ is the geographic area surrounding the FEMP for which planning and preparedness 
efforts are carried out to ensure prompt and effective protective actions can be taken to reduce 
adverse effects of an emergency at the FEMP. Protective actions for the five-mile EPZ are 
implemented in accordance with FEMP Site Procedure EM-0004. 

7.9 Communication 

Other than the initial notification to onsite AWR Project personnel and the FDF AEDO, all other 
emergency corfimunications are the responsibility of FDF. These communications include those 
made to offsite response agencies, as needed, and are performed by DOE and FDF in 
accordance with the FEMP Emergency Plan. 

7.1 0 Termination of Protective Actions 

The decision related to the termination of protective actions rests with the FDF Deputy 
Emergency Director (DED), in consultation with other EOC staff, as is the case with terminating 
the emergency event itself (see Section 9.1 of this Contingency Plan). 

7.1 1 Shutdown of Operations 

In the event of an emergency, safe shutdown of AWR Project operations will be conducted in 
accordance with applicable operations procedures for each facility/operation. Safe shutdown is 
also addressed in the training associated with AWR Project personnel involved in operations 
and maintenance at the facilities. Operations are controlled remotely and can be safely 
shutdown from the ViTPP Control Room as necessary. 
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8.0 EMERGENCY MEDICAL SUPPORT 2 7 2 5  
"Medical support shall be planned in accordance with DOE Orders for workers contaminated by 
hazardous material.. . 

8.1 AWR Project Site 

Procedures and rules designed to prevent employee injury are provided in the AWR Project 
Specific HASP. However, should an injury occur, no matter how slight, it will be reported to the 
Foster Wheeler Site S&H Representative immediately. First aid equipment will be available at 
various locations in and around the AWR Project site, consisting of first aid kits, emergency eye 
wash stations, and drench showers. 

During the site safety briefing of each employee, AWR Project personnel will be informed of the 
locations of the first aid stations that have been set up. Unless they are in immediate danger, 
severely injured persons will not be moved until paramedics can attend to them. Some injuries, 
such as severe cuts and lacerations or bums, may require immediate treatment. Any first aid 
instructions that can be obtained from doctors or paramedics, before the ERT arrives at the site 
or before the injured person can be transported to the hospital, will be followed closely. 

Foster Wheeler will provide at least two personnel with current First Aid and Cardiopulmonary 
Resuscitation (CPR) certification on each active work shift for the AWR Project. When 
personnel are transported to the hospital, the Site S&H Representative will provide a copy of the 
employee's Medical Data Sheet to the paramedics and treatiqg physician. Only in non- 
emergency situations will an injured person be transported to the hospital by means other than 
an ambulance. 

The FEMP site Medical Section is located in the Safety & Health Building (Building 53) and uses 
a variety of analytical, diagnostic, testing, and treatment resources to support the health and 
medical needs of the site population. The FEMP also maintains immediate, onsite first aid and 
emergency medical treatment capability through the Medical and the Fire Protection and 
Emergency Response groups. Triage can also be established onsite in the case of mass 
casualty events. The FEMP Medical Division is responsible for the establishment and 
management of a treatment area when the need for triage is determined by the FEMP Incident 
Commander (FDF 1999a). 

During normal working hours (Monday - Friday, 7:OO AM to 3:30 PM, excluding holidays), the 
Medical Staff includes, at a minimurn, two doctors, five nurses, and several Emergency Medical 
Technicians (EMTs). The FEMP Fire Protection and Emergency Response group provides 
coverage 24 hours, 7 days a week for the site ambulance that is staffed by a minimum of two 
EMTs, with support of the entire medical staff , operate two fully equipped ambulances designed 
to federal standards. 

Decontamination and treatment facilities for injured andor contaminated personnel are available 
at all times. These facilities are located at the rear of FEMP Building 53 near the Medical 
Treatment Area. The FEMP maintains many safety showers, eye wash stations, and 
radiological control points throughout the site and project areas that may serve as the 
decontamination prior to, or in conjunction with, emergency medical treatment. 
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8.3 Offsite 
- 2 7 2 5  

In addition to onsite medical support, emergency transportation of injured personnel to offsite 
medical facilities can be accomplished by either FEMP ambulance, local (mutual aid) 
ambulance, or AirCare helicopter. Mutual agreements have established criteria and response 
protocols for interaction with offsite agencies for medical emergencies at or around the FEMP. 
These agreements are reviewed on a regular basis to ensure that the needs of the FEMP, as 
well as those of the surrounding community, are being adequately met. 
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- -  2 7 2 5  9.0 EMERGENCY TERMINATION AND RECOVERY 

"Detail notifications associated with termination of an operational emergency and the criteria for 
resumption of normal operations.. . 

9.1 Emergency Termination 

The primary responsibility for event termination rests with the FDF DED upon receiving 
concurrence from DOE, Butler and Hamilton Counties, and the State of Ohio. The DOE 
Headquarters EOC may review and approve classification changes to event termination and the 
recovery plan for all emergencies. FDF uses the criteria provided in FEMP Site Procedure EM- 
0003, Reentry and Recovery (FDF 1998a), in determining whether or not an emergency can be 
terminated. 

9.2 Recovery 

The objective of recovery is to return the facilitylarea to normal operations. The manner to 
accomplish recovery and the level of effort required will be determined by the nature and 
magnitude of the event. Prior to the termination of any emergency, the DED will establish the 
recovery organization and determine the resources needed to begin recovery operations. 
Recovery operations can be categorized into three general areas of recovery: 

Accident Assessment and Investigation, 
Planning and Scheduling, and 

e FaciIity/Site/Environmental Restoration. 

FDF will conduct recovery operations in accordance with FEMP Site Procedure EM-0003 (FDF 
1998a). Foster Wheeler will assist FDF, as requested, in emergency termination and recovery 
operations. In general, subsequent to an emergency event in which operations/facilities may 
have been impacted, the following warnings are to be observed prior to restart: 

0 

If hazardous materials were released, then do enter building or area until monitoring has 
been conducted by FEMP Industrial Hygiene. 
If propane or natural gas were involved when equipment was damaged, then do not start 
equipment until FEMP Fire and Safety has checked for explosive gas. 
If radioactive materials were released, then do not enter the building or area until a 
check for radioactivity has been conducted by FEMP Radiological Safety. 
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10.0 PUBLIC INFORMATION --2725 
“Public affairs policy and planning requirements apply for all emergencies.. . * 

The dissemination of public information related to emergencies at the FEMP site is the 
responsibility of FDF and DOE. This dissemination will be conducted in accordance with of the 
FEMP Emergency Plan. The FDF Director of Public Affairs has the overall responsibility for the 
emergency public information program and serves as the designated spokesperson at the 
FEMP during emergencies. 

News and information about an emergency is provided to the media through either the FDF 
Public Affairs Division offices, or the Joint Information Center (JIC) if it is activated for a major 
event. The role of Foster Wheeler is to solely provide technical support to FDF, as requested, 
per the interfaces described in Section 3 of this Contingency Plan. 
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11 .O EMERGENCY FACILITIES AND EQUIPMENT - - 2 7 2 5  
“Facilities and equipment adequate to support emergency response shall be available and 
maintained.. . ” 0 
11.1 FEMP Emergency Facilities 

Dedicated facilities give emergency responders necessary resources for controlling an incident 
and emergency equipment is essential for effective event mitigation and control. These facilities 
and equipment for the FEMP site are fully described in the FEMP Emergency Plan. 

The FEMP emergency facilities include, but are not limited to, the following: 

0 

0 

0 

0 

EOC (located in the FEMP Administration Building), 
JIC (located offsite at the Fairfield Training Center), 
FEMP Communications Center (staffed onsite 24-hours a day), 
Mobile EOC (Le., FEMP’s Alternate EOC), 
Decontamination Facilities (at the rear of Building 53 and in Buildings 69 and 78), and 
Medical Facilities (located in the Safety & Health Building, i.e., Building 53). 

11.2 FEMP Emergency Equipment 

FEMP maintains the equipment listed in FEMP Site Procedure EM-0001, Equipment Inventory 
for Emergency Preparedness. Some of the emergency equipment at FEMP includes: 

Communication and Warning Systems such as telephones, onsite and offsite EMS, FM 
radios, high frequency/singIe-side band radios, and pagers, 
Fire/Rescue Equipment such as fire pumpers, rescue vehicle, HAZMAT unit and trailer, 

5 water tanker, mobile air supply trailer, and ambulancdlife squads, 
Monitoring Equipment for both chemical and radiological constituents, 
Emergency Power System for lighting, communications, and certain plant operations, 
Decontamination Equipment for both personnel and equipment, and 
Miscellaneous Equipment such as respirators, PPE, showedeyewash stations, 
emergency lighting, man-lift baskets and cranes, etc. 

0 

11.3 AWR Project Area Emergency Equipment and Facilities 

Foster Wheeler will be supported in emergency response situations by FDF through the use of 
the FEMP emergency facilities and equipment described above. In addition, local evacuation 
alarms are provided in the ViTPP Control Room for the AWR Project. These alarms will activate 
if the RCS stack alarm or TTA secondary containment leak detection alarms are activated. 
Additional types of emergency communications are available at the AWR Project site such as 
telephones (e.g., office, cellular, and pagers), radios, and air horns. 

First aid equipment will be available at various locations in and around the AWR Project site, 
consisting of first aid kits, emergency eye wash stations, and drench showers (see Appendix C 
of this Contingency Plan). Fire extinguishers, rated at least 10 pounds ABC, will be located on 
heavy equipment, in trailers, and near hot work areas. 
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Other AW R Project site-specific emergency equipment includes: 2 7 2 5  
Burn kit, 
Fire blanket, 
Stretcher, , 

Respirators and other PPE, 
Material Safety Data Sheets (MSDSs), 
Absorbent material, 
Signal flags and traffic vests, and 
Laminated postings of emergency telephone numbers, equipment locations, and 
evacuation routes and staging areas. 

Per FEMP Site Procedure EM-0030, FDF currently identifies emergency equipment in the silos 
area to include the following: 

Fire and evacuation alarm system controls, 
Fire extinguishers and safety showers/eye bubblers, 
Portable radios, 
Continuous environmental radon monitors surrounding the Silo 1 and 2 EZ, and 
A white metal box containing tarps and anchors for silo containment that is marked "K-65 
Emergency Equipment" is located adjacent to the emergency diesel generator, northeast 
of the K-65 Silos, and is maintained by FDF. 
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12.0 PROGRAM ADMINISTRATION - 2 7 2 5  
“Each facility subject to this Order shall designate an individual to administer emergency 0 management.. . ” 

12.1 Emergency Management Program Administrator 

The AW R Project ESQ Manager is responsible for developing and maintaining this Contingency 
Plan for the AWR Project. The AWR Project ESQ Manager will review this Contingency Plan 
biannually and maintain compliance with the FEMP Emergency Plan. These self-assessments 
will be conducted to ensure that this Contingency Plan is in effect and that all pre-emergency 
requirements are met. 

The AWR Project ESQ Manager acts as a liaison to FDF regarding regulatory issues and 
notifies the OSHA of reportable accidents. The Foster Wheeler Senior Supervisor (during 
Construction) or the Shift Supervisor on duty (during Operations/Maintenance/Systems Closure) 
serves as the AWR Project Emergency Coordinator. This person reports directly to the Foster 
Wheeler AWR PM, and is responsible for the effective implementation of this Contingency Plan 
at the AWR Project site. 

12.2 Drills, Exercises, and Training 

Drills and exercises help to ensure effective emergency response by bringing together trained 
personnel under simulated emergency conditions for practice and evaluation. AW R Project 
personnel will participate in FEMP drills and exercises as determined by the FDF Emergency 
Preparedness Section. The frequency of a Building Specific Emergency Drill, which can be 
correlated to the AWR Project area requirements, is once annually. This drill would test 
emergency program elements such as protective actions, facilities, and equipment (FDF 
1999a). Foster Wheeler would also support the FEMP Lessons Learned program for 
emergency preparedness as requested by FDF. 

Prior to performing work onsite, AWR Project personnel will each receive FEMP General 
Employee Training (GET) that provides an overview of the emergency management 
requirements at FEMP. The FEMP Centralized Training Section conducts this training. In 
addition, AWR Project personnel will be trained on the AWR Project Specific HASP, which 
includes the specific actions to be taken at the site in the event of an emergency. Topics 
relating to emergency response are discussed in the daily safety briefings at the AWR Project 
site. The Foster Wheeler Emergency Coordinator is responsible for providing training and 
briefings to the AWR Project personnel, such as: 

Conducts periodic training of assigned employees in the location and use of fire and 
evacuation alarm system controls and emergency procedures, 

Conducts periodic training of new and newly relocated employees in the location and 
basic use of fire extinguishers and safety showedeye bubblers in their immediate work 
area, and 

Conducts periodic training of employees with regard to immediate actions to be taken for 
credible types of emergencies that could occur at the site. 
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AWR Project personnel will also be instructed on proper emergency response procedures and 
locations of emergency telephone numbers during their initial site safety meeting. Foster 
Wheeler will abide by the Employee Bill of Rights and will inform AWR Project personnel of 
these rights in accordance with Parts 7 and 8 of the AWR Contract. We will honor the right of 
any employee to refuse work, which the employee reasonably believes to be hazardous. 
Employees have the right to STOP WORK for which they reasonably believe controls are 
inadequate for radiological and other hazards. Reprisals will not be taken against employees 
for exercising their rights in a responsible manner, and responsibly stopped work will not 
resume until proper controls are established with concurrence by FDF. 

Each AWR Project person is also required to: 
- 2 7 2 5  

Become familiar with the provisions of this Contingency Plan for reporting emergencies, 

0 Become familiar with the location and use of emergency items, 

Participate in emergency drills and training as required, and 

Notify the supervisor of Emergency Coordinator of emergency or non-routine events 
immediately. 

12.3 Document Control 

Documentation and record keeping of training provided to AW R Project personnel are to be kept 
current. Document control and records management will be conducted in accordance with 

. AWR Project plans and procedures. Training information will be documented and tracked for 
each trained employee. 
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13.0 REFERENCES - - .  2 7 2 5  
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APPENDIX A 

FEMP EAL Guides Applicable to AWR Project 
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-. Site Area 
Unplanned release of 
radioactive material 
projected to result in an 
exposure at the facility 
boundary 2 1 rem TEDE. 

Radiological Events 
Criteria 

. General 
Unplanned release of 
radioactive material 
projected to result in an 
exposure at the site 
boundary 1 1 rem TEDE 
or 2 5 rem thyroid. 

Onsite Protective Actions 

Offsite Protective Actions 

Event Mitigation Actions 

Response Groups 

RADIOLOGIC 
Alert- 

Loss of accountable 
special nuclear material. 
Unplanned release of 
radioactive material 
projected to result in an 
exposure at the facility 
boundary 2 100 mrem 
(TEDE) total effective 
dose equivalent but c 1 
rem TEDE. I 

Shelter in place if possible, evacuate immediate danger area. 
Rally point accountability. 
Employee announcement. 
Bioassay at termination. 

Monitoring onsite andor offsite. 
Update counties and state regulady. Activate offsite 

warning system. 
Issue protective 
Actions 
Recommendations. 
Implement applicable 
Resource 
Conservation and 
Recovery Act (RCRA) 
plan. 

~ ~~ 

Contain event, 
Isolate area, 
Terminate release, 
Monitor onsiteloffsite, and 
Clean up. 
Emergency Duty Officers 
Emergency Operations Center 
Joint Information Center (JIC) 
Monitoring teams 
Security(Recal1) 
Medical (Recall) 
Emergency Response Team (Recall) 
Mutual Aid (as needed) 
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Monitoring onsite andor offsite. 
Update counties and state regularly. 

- 2 7 2 5  

0 Activate offsite 
warning system. 
Issue Protective 
Action 
Recommendations. 

Hazardous Material 
Events 
Criteria 

Onsite Protective 
Actions 

Offsite Protective 
Actions 

Event Mitigation 
Actions 

~ 

Response Groups 

HAZARDOUS MA 
Alert ' 
-~ 

Unplanned release of 
hazardous substance 
resulting in a projected 
airborne concentration at 
the facility boundary 2 
ERPG-1 and c ERPG- 2. 
If ERPG values are not 
available projected airborne 
concentration at the facility 
boundary 1 Permissible 
Exposure Limit (PEL)- Short 
term exposure limit (STEL) 
and < EPA LOC values. 

ERIAL EVENTS 
. . . . . . . . . . .  siie'&e&+:, ..:.:';:. ; 

. . _  ....._ . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  ...... / _ s .  .. 

unplanned release of a 
hazardous substance 
resulting in a projected 
airborne concentration 
between the facility 
boundary and the site 
boundary is L ERPGQ. If 
ERPG values are not 
available, 1 Level of 
Concern (LOC). 

. General 

Unplanned release of a 
hazardous substance 
resulting in a projected 
airborne concentration at 
the site boundary is 2 
ERPGQ. If ERPG values 
are not available, 2 EPA 
LOC. 
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HEALTH AND SAFETY 

Radioactive or other hazardous material contamination that is causing or may 
reasonably be expected to cause uncontrolled personnel exposures exceeding 
protective action criteria. 

An offsite hazardous material event not associated with DOE operation that is 
observed to have or is predicted to have an impact on a DOE site such that 
protective actions are required for onsite DOE workers. 

An occurrence that causes or can reasonably be expected to cause significant 
structural damage to DOE facilities, with confirmed or suspected personnel 
injury or death or substantial degradation of health and safety. 

Any facility evacuation in response to an actual occurrence that requires time- 
urgent response by specialist personnel, such as hazardous material responders 
or mutual aid groups not normally assigned to the affected facility. 

An unplanned unclear criticality resulting in actual or potential facility damage 
and lor release of radioactive material to the environment. 

Onsite-Protective 

Actions Rally point accountability, 
Shelter in place if possible, evacuate immediate danger area, 

Recommendations. 

Isolate area, 
Terminate release, 
Monitor onsiteloffsite, and 

Joint Information Center (JIC) 
Monitoring teams 
Security (Recall) 
Medical (Recall) 
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Update counties and state regularly. 
Monitoring onsite and lor offsite. 

: . Environmental . 

Criteria 

Activate offsite 
warning system. 
Issue Protective 
Action 
Recommendations. 

RCRA plan. 
Implement applicable 

Onsite Protective 
Actions 

Off siteprotective 
Actions 

Event Mitigation Actions 

Response Groups 

The following event or conditions represent, cause, or have the potential to cause 
serious detrimental effects on the environment. 

Any actual or potential release of dispensable, material or regulated pollutant to 
the environment, in a quantity greater than five times the Reportable Quan t i  
(RQ) specified for such material in Title 40 of the Code of Federal Regulations 
(CFR) 302, that could result in significant offsite consequences such as major 
wildlife kills, wetland degradation, aquifer contamination, or the need to secure 
downstream water supply intakes. 

Contract NO. FSC 624 
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APPENDIX B 

AWR Project 
Foster Wheeler Accidenfflncident Report Forms 
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a 

e 

ORPORATE €SO REPORT 

FOSTER WHEELER ENVIR~NMENTAL CORPORATION 

INCIDENT~EAR MISS‘REPORT AND INVESTIGATION - 2 7 2 5  FOSTER WHEELER ENVIRONMENKAL CORPORATION 

TYPE OFINCIDENT - CHECKALL THATAPPLY 

0 INJURY/ILLNESS 0 VEHICLE DAMAGE 0 PROPERTY DAMAGE 0 FIRE 
0 SPILURELEASE 0 PERMIT EXCEEDENCE 0 HIGH LOSS POTENTIAL 0 OTHER 
n (NEARMlSSl 

GENERAL INFORMATION 

P ROJ ECT/OFFICE: REPORT #: DATE OF REPORT: 

DATE OF INCIDENT: MILITARY TIME: - DAY OF WEEK: - 
FW SUPERVISOR ON DUTY: ATSCENEOFINCIDENT: 0 YES 0 NO 

LOCATION OF INCIDENT: 

WEATHER CONDITIONS: ADEQUATE LIGHTING AT SCENE: D YES 0 NO 0 N/A 
DESCRIBE WHAT HAPPENED (STEP BY STEP - use additional pages if necessary) 

AFFECTED EMPLOYEE INFORMATlON 

NAME: FWENC EMPLOYEE: 0 YES 0 NO 
HOME ADDRESS: 

SOCIAL SECURITY #: 

JOB CLASSIFICATION: 

HOURS WORKED ON SHIFT PRIOR TO INCIDENT: . YEARS WITH FWENC: AGE: 
DID INCIDENT RELATE TO ROUTINE TASK FOR JOB CLASSIFICATION: 0 YES 0 NO 

HOME PHONE #: 

YEARS IN JOB CLASSIFICATION: 

OBJECT/EQUIPMENT/SUBSTANCE CAUSING HARM: 

FIRST AID PROVIDED: 0 YES 0 NO 

IF YES, WHERE WAS IT GIVEN: 0 ON SITE 0 OFFSITE 

IF YES, WHO PROVIDED FIRST AID: 

WILL THE lNJURY/lLLNESS RESULT IN: 0 RESTRICTED DUTY 0 LOSTTIME 0 UNKNOWN 

MEDICAL TION 

WAS MEDICAL TREATMENT PROVIDED?: 0 YES 0 NO 

IF YES, WAS MEDICAL TREATMENT PROVIDED: 0 ONSITE 0 DR.’SOFFlCE 0 HOSPITAL 

NAME OF PERSON(S) PROVIDING TREATMENT 

ADDRESS WHERE TREATMENT WAS PROVIDED: 

TYPE OF TREATMENT: 

J 

I 
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VEHICLUPROPERTY DAMAGED: 

DESCRIPTION OF DAMAGE: 

SUBSTANCE SPILLED OR RELEASED: FROM WHERE: TO WHERE: 

EST1 MATED Q UANTITY/DU RATION: 

CERCLAHAZARDOUSSUBSTANCE? YES 0 NO 0 RQEXCEEDED?YES 0 NO 0 SPECIFY: 

REPORTABLE TO AGENCY? YES 0 NO 0 SPECIFY: 

WRITTEN REPORT? YES 0 NO 0 TIME FRAME: 

RESPONSE ACTION TAKEN 

PERMIT EXCEEDENCE 

TYPE OF PERMIT: PERMIT #: 

DATE OF EXCEEDENCE: DATE FIRST KNOWLEDGE OF EXCEEDENCE: 

PERMITTED LEVEL OR CRITERIA (e.g., Water quality): 

EXCEEDENCE LEVEL OR CRITERIA: EXCEEDENCE DURATION: 

REPORTABLE TO AGENCY? YES a NO o SPECIN: 

WRITTEN REPORT? YES 0 NO 0 TIMEFRAME: 

RESPONSE ACTION TAKEN: 

. .  . .  
- . .  

NAME(S) OF FWENC PERSONNEL NOTIFIED: DATUIME: 

CLIENT NOTIFIED: DATEKIME: 

AGENCY NOTIFIED: DATEmME: 0 NOT REQUIRED 
I 

CONTACT NAME: 

EMPLOYEE’S NAME (PRINT) SIGN: 

SUPERVISORS NAME: (PRINT) SIGN: 
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ACTION 

INVESTIGATIVE REPORT REPORT - - 2 7 2 5  #: 

PERSON TARGET COMPLETION 
RESPONSIBLE DATE DATE 

DATE OF INCIDENT: DATE OF INVESTIGATION REPORT: 
INCIDENT COST: ESTIMATED: $ ACTUAL: $ 

OSHA RECORDABLE(S): 0 YES 0 NO # RESTRICTED DAYS 

4# DAYS AWAY FROM WORK 
,ANAL YSlS 

IMMEDIATE CAUSES - WHAT ACTIONS AND CONDITIONS CONTRIBUTED TO THIS WENT? (USE NEXT PAGE) 

BASIC CAUSES - WHAT SPECIFIC PERSONAL OR JOB FACTORS CONTRIBUTED TO THIS EVENT? (USE NEXT PAGE) 

N 

REMEDIAL ACTIONS - WHAT HAS AND OR SHOULD BE DONE TO CONTROL EACH OF THE CAUSES LISTED? INCLUDE 

I 
INVESTIGATOR’S NAME: (PRINT) SIGN: DATE: 

INVESTIGATOR’S NAME: (PRINT) SIGN: DATE: 

INVESTIGATORS NAME: (PRINT) SIGN: DATE: 

PROJECT/OFFICE MANAGER (PRINT) SIGN: 

COMMENTS: 

PESM or ESC (PRINT) SIGN: 
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1. CAPABILITY 
2.' KNOWLEDGE 
3. SKILL 
4. STRESS 
5. MOTIVATION 

2. FAILURE TO WARN 
3. FAILURE TO SECURE 
4. OPERATING AT IMPROPER SPEED 
5. MAKING SAFETY DEVICES INOPERABLE 
6. REMOVING SAFETY DEVICES 
7. USING DEFECTIVE EQUIPMENT 
8. FAILURE TO USE PPE PROPERLY 
9. IMPROPER LOADING 
10. IMPROPER PLACEMENT 
11. IMPROPER LIFTING 
12. IMPROPER POSITION FOR TASK 
13. SERVICING EQUIPMENT IN OPERATION 
14. UNDER INFLUENCE OF ALCOHOUDRUGS 
15. HORSEPLAY 

1. SUPERVISION 
2. ENGINEERING 
3. PURCHASING 
4. MAINTENANCE 
5. TOOLS/EQUIPMENT 
6. WORK STANDARDS 
7. WEAR AND TEAR 

1. GUARDS OR BARRIERS 
2. PROTECTIVE EQUIPMENT 
3. TOOLS, EQUIPMENT, OR 

MATERIALS 
4. CONGESTION 
5. WARNING SYSTEM 
6. FIRE AND EXPLOSION HAZARDS 
7. POOR HOUSEKEEPING 
8. NOISE U(P0SURE 
9. EXPOSURE TO HAZARDOUS 

MATERIALS 
10. EXTREME TEMPERATURE 

EXPOSURE 
11. ILLUMINATION 
12. VENTILATION 
13. VISIBILITY 

I 8. ABUSE OR MISUSE 

2. MANAGEMENT TRAINING 
3. PLANNED INSPECTIONS 
4. TASK ANALYSIS AND PROCEDURES 

6. EMERGENCY PREPAREDNESS 
7. ORGANIZATIONAL RULES 
8. ACClDENT/lNCIDENT ANALYSIS 
9. PERSONAL PROTECTIVE EQUIPMENT 

5. TASK OBSERVATION 

11. PROGRAM AUDITS 
12. ENGINEERING CONTROLS 
13. PERSONAL COMMUNICATIONS 
14. GROUP MEETINGS 
15. GENERAL PROMOTION 
16. HIRING AND PLACEMENT 
17. PURCHASING CONTROLS 

e 
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INCIDENTNEAR MISS REPORT AND INVESnGATION INSTRLfc@@dp 5 
General: The incident report (pages 1 and 2) must be completed within 24 hours. Do not delay the 
report if any information is unknown. It can be provided later by revising the Repoh- 

Type of Incident: Check all that apply. A High Loss Potential (Near Miss) incident is one that does 
not result in loss, but under slightly different circumstances, could have resulted in an OSHA 
Recordable injury, spill, release, permit exceedence, fire, or vehicle/property damage in excess of 
$500. All High Loss Potential (Near Miss) incidents are to be investigated. 

General Information 

Project/Office: If the incident occurs on a delivery order contract, give the contractlprogram 
name, Delivery Order, (DO) # and location. If the incident occurs on a Consulting and 
Engineering (C&E) field project, give the Office location managing the project as well as the 
projectflocation. 

Report No.:’Optional numbering field for offices/projects. 

FW Supervisor: The Foster Wheeler (FW) Supervisor responsible for the work effort involving 
the incident. Do not give a subcontractor supervisor or craft foreman name. If a Foster Wheeler 
Supervisor was the Affected Employee, this field should contain the name of his or her 
supervisor. The Supervisor is the project supervisor if the incident happens on a project, or the 
administrative supervisor if the incident happens in the office (e.g., a geologist, acting as a Field 
Operations Lead [FOL] gets injured on a job site, or in a motor vehicle in the course of project 
work). The FW Supervisor is most likely the Project Manager. If the same geologist gets 
injured lifting a box in his office, the FW Supervisor is likely the Office Science Lead. 

Location of Incident: The specific location on the project, in the office, or off-site location. 

I 
2 7 2 5  0 

I I 

I 

Weather Conditions: Temperature, precipitation, approximate wind speed and direction, cloud 
cover, relative humidity. This information may be included in the description section, and must 
be given in detail whenever it is a factor in the cause or impact, (e.g., spill, release, heat stress, 
wind blown material). 

Describe What Happened: This section must be completed in sufficient detail to adequately 
describe the events and conditions leading up to and resulting from the incident. Try to answer 
the questions who, what, where, when, and how. This information is then used to determine 
why (cause). Provide details such as work objective, procedure being used, body position, and 
personal protective equipment (PPE). Include diagrams or sketches for all incidents involving 
vehicledequipment and other incidents where they aid in providing detail or perspective. 
Consider attaching photographs. Follow the guidelines in Practical Loss Control Leadership, 
and consider the impact of each of the following: 

P - People 
E - Equipment 
M - Material 
E - Environment 

To do an effective job, a visual inspection of the scene is usually necessary along with private 
interviews of affected employees and witnesses.. 
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Where appropriate, use terms indicating the type of contact (e.g., struck by; struck against; fall 
from elevation; fall on same level; caught in; caught between or under; caught on; contact with; 
overstress; equipment failure; environmental release; fire). 0 - -  2 7 2 5  
Affected Emplovee Information 

FWENC Employee: Direct hire, whether professional, administrative, or craft; full-time or part- 
time; permanent or temporary. If the affected employee is not a Foster Wheeler Environmental 
Corporation (FWENC) employee, give the name of the employer and business relationship 
(e.g., client, subcontractor, etc.) in the description section above. 

Hours Worked on Shift Prior to the incident: Only include the amount of time the employee 
worked that shift or day prior to the incident. 

Years with FWENC: For FWENC employees, give the number of years employed with 
FWENC. If the employee has worked for FWENC for less than a year, do not write 4. Give 
the answer in fraction of year, or specify the number of months. 

Iniurv/lllness Information 

Nature of Injury or Illness: If the incident resulted in an injury or illness, give a brief description 
of the body part affected and type of injury or illness (e.g., fractured thumb, left hand; carpal 
tunnel syndrome, right hand). 

First Aid Provided: First Aid is any treatment that does not have to be provided by a health care 
professional, even if it is. (e.g., a laceration that is cleaned and bandaged in a clinic may 
constitute first aid, if sutures are not given.) 

Will the Injury Result In: Do not delay the report if this information is unknown. 

Medical Treatment Information 

Was Medical Treatment Provided? Medical treatment is that treatment that must be provided 
by a licensed medical practitioner, e.g., sutures, prescription medication, etc. 

Type of Treatment: This information is important in determining OSHA recordability, since 
some forms of treatment would not constitute a Recordable case (e.g., onetime administration 
of prescriptions, negative diagnostic exams). Attach a copy of the treating professional’s 
statement/work release. 

Vehicle and Property Damaqe Information 

VehicleProperty Damaged: For vehicles, indicate VIN and whether it is company owned or 
leased, business trip rental (e.g., Avis) or owned by others. 

Description of Damage: Be specific as to the identity of damaged part, location and extent. 

Spill and Air Emissions Information 

Substance Spilled or Released: For pure substances, list materials by common 
name/chernical. For wastes, indicate waste code. For mixtures or contaminated media, provide 
contaminant name, CAS No., concentration. 
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Reportable Quantity (RQ) Exceeded? Contact your Environmental Safety and Quality (ESQ) 
representative for guidance. Speclfy the RQ for the material, whether you answer yes or no. 

Reportable to Agency? If yes, specify the federal, state or local agency that must be provided 
with verbal and/or written notification. 

- -  2 7 2 5  
Written Report? Answer yes if the release requires a written report to be filed and note the time 
frame. 

Response Action Taken: Describe the mitigation efforts, as well as any reports made, beyond 
initial notification. 

Permit Exceedence 

Type of Permit: List name of permit including the agency name where applicable (e.g., 
NPDES, PSAPCA NOC). 

Date of Exceedence: Speclfy date exceedence occurred (e.g., date discharge in excess of 
permit limits occurred). 

Date First Knowledge of Exceedence: Specify date when first knew there was an exceedence 
(i.e., date analytical received). This date may be different from the date of the exceedence 
listed above. 

Permitted Level or Criteria: List numerical discharge or emission limit or narrative criteria 
. specified in the permit (e.g., 20% opacity limit, Best Management Practices [BMP] 

implementation per Storm Water Pollution Prevention Plan [SW PPP]). 

Exceedence Level or Criteria: Specify actual numerical discharge/emission limit or narrative 
criteria which was exceeded (e.g., 22% opacity, failure of BMPs [silt fencing collapse] per 
SWPPP). 

Exceedence Duration: Speclfy time frame by date and hours (using military time) during which 
exceedence occurred. 

See "SpilVRelease Information" (above) for descn'ption of remaining questions. 

Persons Preparing Report 

Employee's Name: The affected employee described on page 1 should review the report and 
sign here, as well as other employees witnessing or involved in the incident. 

Supervisor's Name: The FWENC Supervisor must review and sign the report indicating 
agreement. The FWENC Supervisor and the Investigator (next page) should be the same 
person. 

lnvestiqative Report 

Report No.: This is the same as the projectloffice optional report number from page 1 of the 
IncidenVNear Miss Report. 
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Date of Investigative Report: This date should be within 72 hours of the incident. In cases 
where the investigation is not completed until a later date, submit the incomplete report within 
the 72 hours, and a revised report should be submitted when the missing information is 
obtained. 

Incident Cost: For all vehiclelequipment or property damage cases, an estimated or actual loss 
value must be entered. If an estimated value is entered, the report must be revised when the 
actual costs are known. 

- - 2 7 2 5  

OSHA Recordables: This section should be completed in consultation with the Project 
Environmental and Safety Manager (PESM). If it cannot be determined at the time of the report, 
the PESM should consult with the Foster Wheeler Director, Health and Safety Programs and 
revise the report when a determination is made. 

No. of Restricted Days: This relates to days of restricted work activitv, not restrictions on 
motion or physical capability. If the employee is capable of doing his normal job the day after 
the injury and thereafter, there are no restricted days, even if the physician indicates a physical 
restriction. It does not include the day of the injury. 

No. of Days Away from Work: The number of days after the day of the injury that the 
employee was scheduled io work but could not due to an occupational injury. If the treating 
physician releases an employee to return to work, but the employee chooses not to come to 
work, do not count those days. In this case, the PESM should contact the Foster Wheeler 
Director, Health and Safety Programs. 

Cause Analvsis 

Immediate Causes: Determine the immediate causes, using the exampie on page 4. If one or 
more of the examples fits the circumstance, use those words in the cause description. This 
facilitates statistical analysis of the incident database for program evaluatiodmodification. 
However, do not confine your cause determination to the guide words. Explain, for example, 
Improper Lifting - employee attempted to lift box by bending at the waist and twisting while 
lifting. Be sure that the incident description on page 1 is sufficiently detailed to support the 
causal analysis in this section. An assumption of cause (e.g., improper lifting) from the injury 
(low back pain) is not acceptable. 

Basic Causes: Like the Immediate Causes, use the guide words in the attachment whenever 
appropriate and explain. For example, improper motivation may be because the correct way 
takes more time or effort; short cutting standard procedure is tolerated or positively reinforced; 
or the person thinks there is no personal benefit to always doing the job correctly. 

- Note: The investigator is encouraged to review the Practical Loss Control LeadershiD chapters 
on Causes and Effects of Loss and AccidenVhcicfent lnvestigation before doing the causal 
analysis. As a check, the investigator may refer to the S.C.A.T. Chart available from the PESM. 

Remedial Actions: Include all actions taken or those that should be taken to prevent 
recurrence. Be sure that actions address the causes. For example, training (safety meetings) 
may be a necessary response for lack of knowledge, but may be inadequate for improper 
motivation. If completion dates exceed the 72 hours reporting period, a revised report must be 
submitted when all remedial actions are complete. ' 
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Persons Performing Investigation: The primary investigator is the FWENC Supervisor in 
charge of the work where the incident occurred. Others participating in the investigation, such 
as the Project Manager, Environmental and Safety Supervisor (ESS), Quality Control (QC), site 
engineer, foreman, etc., should also sign the report. 

Management Review: The Project or Office Manager and the PESM or office Environmental 
and Safety Coordinator (ESC) must sign the report indicating their satisfaction with 
thoroughness of the investigation and the report, and their concurrence that the action items 
address the identified causes. This constitutes the peer review, and the report, particularly the 
description, should be clear to readers not familiar with the project or incident. 

= - 2 7 2 5  
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APPENDIX C 
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--I 

LEGEND: 

E V I C V A M I N R O V T a  

FEMP RALLY 
POINT #% (Alternate) 

Contracl No. FSC 624 
December9.1999 
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APPENDIX D 

'AWR Project 
Bomb Threat Checklist (Typical) 
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. .  

Voice Speech Language Accent Manner Background Noises 

Loud Fast Excellent Local 
High Pitch Distinct Fair Region a I 
Raspy Stutter Good Eastern 
Intoxicated Slurred Obscene Midwestern 
son Slow Poor New England 
Deep Distorted Southern 
Pleasant Nasal Race 

Foreign 
Asian 
European 
Spanish 

Calm 
Rational 
Coherent 
Deliberate 
Angry 
Irrational 
Incoherent . 
Emotional 
Laughing 

Office machinery 
Factory machinery 
Bedlam 
Animals 
Quiet 
Mixed 
Street traffic 
Airplanes 
Party atmosphere 
Trains 
Music 
Voices 

Describe any characteristics or noises not listed above: 

If the caller is willing to keep talking, ask these questions: 

When will it go off: Certain hour: Time remaining: 

Where is it planted? 

What kind of bomb? 
Building area: 

Where are you now? 

How do you know so much about the bomb? 

What is your name and address? 

Hold on the line while you notfy superisor listed here: 

Did the caller appear familiar with the site or building by his description of bomb location? 

Supervisor 

Write out the message in its entirety and any other comments below. 

Action to take immediately after the call. 

Notify the following persons in the order given: 
1. Name Phone No. 
2. Name Phone No. 

. 3. Name Phone No. 
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APPENDIX E 

AWR Project Contingency Plan 
Glossary' 
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GLOSSARY - - 2 $ 2 %  
Accident (Operational): An event stemming form technological and man-made hazards which 
presents a potential threat to life, health, property, or the environment. 

Assistant Emergency Duty Officer (AEDO): The emergency management authority onsite 
when the EOC is not operational. Incident commander of the FEMP emergency response 
activities. 

CIassification Levels - 
Loggable Event: A non-routine event, which is not required to be reported to DOE. It 
must, however, be recorded (along with all events of higher classification) in a log 
maintained by the operating contractors. This log will be available to DOE and 
contractor management for trend analysis and review as a part of the functional 
appraisal process. 

Off-Normal: Abnormal or unplanned events or conditions that adversely affect, 
potentially affect, or are indicative of degradation in the safety, security, environmental or 
health protection performance or operation of a facility. 

Unusual Occurrence: A non-emergency occurrence that has significant impact or 
potential for impact on safety, environment, health, security, or operations. 

Deputy Emergency Director (DED): The immediate successor to the Emergency Director. 
The DED's primary emergency responsibility is the direction and control of emergency incidents 
as the manager of the EOC. 

Detector: A material or device that is designed to be sensitive and can produce a response 
suitable for measurement or analysis. 

0 
Dose: The amount of energy deposited in tissue (unit = rad). 

Dose Equivalent: The dose multiplied by a quality factor (QF). QF for Beta and Gamma is 
one; for Alpha it is twenty (unit = rem). 

Dosimeter: 
measuring and registering the total accumulated exposure to ionizing radiation. 

A portable instrument, normally worn by. personnel at nuclear facility, for 

Dosimetry: The theory and application of the principles and techniques involved in the 
measure and recording of radiation doses. Its practical aspect is concerned with the use of 
various types of radiation instruments with which measurements are made. These 
measurements permit records to be kept on each individual exposed to a radiation environment. 

Drill: Supem'sed instruction for testing, developing, and maintaining skills in a particular 
response operation. A drill may be a component of an exercise. 

Effective Dose Equivalent: The summation of organ dose equivalents multiplied by organ- 
specific weighting factors (unit = rem). 
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Emergency: 'Any significant deviation from planned or expected behavior or course of events, - -  
whichcould endanger or adversely affect people, property, or the environment. 

Emergency Chief (EC): 
- .  2 7 2 5  

The shift Safety and Fire Inspector who leads the Emergency 
Response Team. 

Emergency Director (ED): The FERMCO President or his designee has overall authority and 
responsibility for activities at the FEMP, including emergency management. 

Emergency Duty Officer (EDO): Trained senior management personnel responsible for the 
management and oversight of the FEMP emergency response activities until the FEMP 
Emergency Operations Center (EOC) is declared operational. 

Emergency Equipment: Any equipment that may be required to measure, control, or mitigate 
the consequences of an emergency. 

Emergency Management Organization: The FEMP EOC Staff, Emergency Duty Officers, and 
Assistant Emergency Duty Officers, and the offsite Emergency Management Organization. 

Emergency Operations Center (EOC): The command and control center designed and 
equipped for directing and coordinating emergency response actions, located in the 
Administration Building. 

Emergency Plan: A clear and concise description of the overall emergency organization, 
designation of responsibilities, and descriptions of the procedures, including notifications, 
involved in coping with any or all aspects of a potential credible emergency. 

Emergency Planning Zone (EPZ): The geographic area surrounding the FEMP for which 
planning and preparedness efforts are carried out to ensure prompt and effective protective 
actions can be taken to reduce adverse effects of an emergency at the FEMP. 

e 
Emergency Procedure: 
response actions. 

Detailed instructions and guidance for carrying out emergency 

Emergency Resources: Any individual or group of individuals, items of equipment or 
instrumentation, and specialized services which have been assembled, organized, or developed 
for the purpose of assisting in alleviating the consequences of an emergency. 

Emergency Response Team (ERT): A group of professional and volunteer personnel trained 
for event mitigation, including emergency response to fire, hazardous materials release, 
radiological release and medical emergencies. Members must meet specific physical, medical, 
and training requirements. 

Event: Any significant deviation form planned or expected behavior or course of events that 
could endanger or adversely affect people, properly, or the environment. 

Exercise: An event that test the integrated capability and a major portion of the basic elements 
of emergency preparedness as specified in emergency plans and procedures. . 

Facility Owner: The person designated as building custodian or the senior supervisor on-shift 
in a plant. 0 000359 
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@ Contingency Plan and Emergency Response  

Health Physics: The science concerned with .recognition, evaluation, control, and - 

- . - -  2 7 2 5  management of health hazards from ionizing radiation. 

Joint Information Center (JIC): The Fluor Daniel Fernald facility equipped to receive, 
coordinate, and disseminate emergency information to the media from the state, counties, and 
the FEMP. 

Mutual Aid Agreement: A formal, written understanding between jurisdictions, which covers 
methods and types of assistance available during all phases of an emergency. 

National Warning System (NAWAS): A full period voice telephone circuit used by the National 
Warning Center for the direct and simultaneous dissemination of warning information. 

Natural Radiation: Also called "background," it is found naturally in the environment and 
includes cosmic rays and radiation from the naturally radioactive elements outside and inside 
the bodies of humans and animals. 

Notification: Communication within mandated time frames of general information on the nature 
and severity of an emergency event. 

Planning Zone: An area for which planning is done to assure that prompt and effective actions 
can be taken to protect onsite personnel, the public health and safety, and the environment in 
the event of a major emergency. 

Plume: The profile of a gaseous or liquid release as it moves or disperses. 

Protective Action: Physical action, such as sheltering or evacuation, taken to prevent 
potential health hazard from affecting employees or the offsite population potentially impacted 
form a hazardous materials release. 

Rally Point: A designated safe location for personnel assembly when local evacuation is 
ordered. A number of locations around the FEMP are designated as rally points for the 
collection of, management of, and communications with personnel form evacuated facilities. 

Reporting: Either (1) communicating, in any medium, further information of any event; or (2) 
preparing and submitting a written report on event according to established DOE policies and 
procedures. 

Sheltering: An in-place, immediate protective action which calls for people to close all doors 
and windows, turn off all sources of outside air, listen to radio or television for emergency 
information, and remain indoors until official notification that it is safe to go out. 

Telecommunication: Any transmission, emission, or reception of signs, signals, writings, 
images, and sounds or intelligence of any nature by wire, radio, visual, or other electromagnetic. 
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AWR Sample Plan 

DOC. # P6315 - 07 

Due Jan. 15, 2000 



SAMPLING PLAN 

A Sampling Plan shall be developed by the Contractor in accordance with FD-1000 (Part 7 

. .  

- Section 3.0) and Section 3.6.4. The sampling plan shall cover all samples required for the 
execution of this contract, including, but not limited to, samples required by the 
Contractor for process control, FDF required archive samples, and wastewater disposition. 
The Contractor shall provide FDF with all process control sample data obtained during the 
retrieval process. The plan shall include, but not be limited to, the following items: 

Scope and purpose of sampling and analysis; 
Types of analyses required; 
Decisions to  be made based upon results of the analyses; 
Sampling frequency; 
Sample size; 
Chain of custody controls 
Sample port or location 
Sampler and sample container design; 
Analytical methods; 
Analytical laboratory documentation levels; and 
Analytical data turn around times. 

SAM PLlNG REQUIREMENTS 

The Contractor shall prepare a sample plan and sample procedures in conformity with FD- 
1000 (Part 7 - Section 3) and meets the requirements set forth in Section 3.1.1 1 of this 
document. 

The Contractor shall be responsible for developing, maintaining, and executing a sample 
identification and tracking system. The sample identification and tracking system s'hall: 

. 

Identify each sample uniquely; 
Correlate each sample of residue with the Silo from which the residue came and 
the tank into which it is transferred; 
Track the sample through analysis or t o  storage location; 
Correlate the sample with the testing or analytical data wi th  which it is 
associated;' 
Identify the time and day the sample is collected; 
Identify the relationship the time of sample collection has with the duration of 
the residue transfer; and 
Identify the preservation of the samples and the initial purpose of the samples. 

The Contractor shall direct the collection of samples in accordance with AWR Sample 
Plan. This shall include a collection of samples, if required by the Contractor, for AWR 
Process Control and the collection of archive samples required by FDF. 

FDF FAT&LC personnel will perform the sample collection activities in accordance with the 
sampling procedures. FDF FAT&LC personnel will collect, prepare, and maintain custody of 
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the samples until final disposition of the  samples or transfer of sample custody. FDF 
FAT&LC personnel shall control the sampling process and maintain a sample logbook in 
accordance with EW-0002 (Part 7 - Section 3.0). 
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